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THURSDAY, JANUARY 1, 





BRITISH IRON ORES. 
Special Reports on the Mineral Resources of 
Vol. viii., Iron Ores : Haematites 
and the 
Vol. ix., 


Great Britain, 
of West Cumberland, Lancashire, 
Lake District. By Bernard Smith. 


of Durham, East Cumberland, North Wales, 
Derbyshire, the Isle of Man, Bristol District 
and Somerset, Devon and Cornwall. By T. C. 
Cantrill, Dr. R. L. Sherlock, and Henry Dewey. 
Vol. x., Iron Ores (continued): The Haematites 
of the Forest of Dean and South Wales. By 
Prof. T. Franklin Sibly. (Southampton: Ord- 
nance Survey Office, 1919.) Vol. viii., 
Gd. net; vol. x., 4s. net. 


Prices : 
gs. net; vol. 1x., 35. 
S is well known, one of the effects of the 
A recent war has been to direct the attention 
of the British people to the wealth of the 
mineral resources of their own country, whereupon 
it soon became apparent that accurate official in- 
formation as to the nature and extent of 
these resources was conspicuous only by its 
absence. Fortunately, the Director of the 
Geological Survey, Sir Aubrey Strahan, took 
immediate steps to rectify this deficiency, and a 
series of volumes on the mineral resources of 
Great Britain has been issued under his direc- 
tion; the last three of these have just been 
published. These are the opening volumes of a 
set dealing with British iron ores, and Sir Aubrey 
Strahan has written a short preface to the first 
of them, in which he indicates the general scheme 
which it is proposed to follow. He divides the 
British ores into “three classes, namely, those pro- 
ducts, mostly hematites, which occur as replace- 
ments, in lodes, etc. ; the bedded ores of Mesozoic 
age; and the bedded ores of Paleozoic age.”’ 
This classification is a quite satisfactory one, 
though the use of the word “lodes” in the above 
description may well be objected to if it is in- 
tended to imply that replacements and lodes are 
equivalent terms. A typical replacement de- 
posit is certainly not a_ typical the 
latter term is identical in meaning with vein, 
and ought to be restricted definitely to mineral 


lode ; 


form, so much so that authorities like, e.g., Sir 


is quite true that the walls of a lode generally 
show more or less alteration due to 
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| great majority of cases. 
Clement Le Neve Foster, have made them a sub- | 
division of the tabular or sheet-like deposits. It | 


causes that brought about the filling of the 
lode itself, and that this alteration may take the 


form of impregnation or of more or less complete 


| replacement of the country rock, but this fact does 
| not justify calling the lode a replacement deposit. 


The typical replacement deposit, on the other 


| hand, is, as a rule, quite irregular in outline, and 


if it does at times assume a tabular form, this 


; . | is due to accidental conditions, and is certainly 
Iron Ores (continued): Sundry Unbedded Ores | 


not a genetic characteristic. 


The three volumes now issued cover the 


first of Sir Aubrey Strahan’s classes, and form 
| geologically the most interesting, but economically 


the least important, of the three; in fact, it is 
only the ores described in vol. viii. that possess 
As regards 
the economic aspect, it may be considered un- 
fortunate that the authors of the three volumes 
have put forward statements as to what they 
consider the probable ore reserves contained in 
the mineral fields that they have investigated. In 
the case of irregular deposits, such as are here 
dealt with, this is a problem of exceptional difh- 
culty, seeing that the data for its solution do not 
exist, and sound estimates of quantity are impos- 
sible; the best that can be done is to make a 
more or less intelligent guess, and under these 
conditions the best possible guess is likely to be 
very wide of the mark. Such speculations are 
somewhat out of place in an authoritative Govern- 
ment publication, and it is greatly to be feared 
that heavy money losses may be incurred by ad- 
venturers who do not discriminate between the 
geologist’s idea of the quantity of ore that may 
be supposed to exist and the miner’s view of the 
amount that can be economically extracted. 
Apart from his attempt at estimating the prob- 
able ore reserves, Mr. Bernard Smith’s volume on 
the West Coast haematites is in every respect a 
very satisfactory one; here the difficulty of form- 
ing any opinion as to quantity is peculiarly strik- 
ing. Owing to the soft nature of the ore and to 
its highly irregular mode of occur-ence, ore re- 
serves cannot be blocked out for any length of 
time in advance, and there is rarely, if ever, any 
that 


any economic importance whatever. 


“ore in sight” in the accepted sense of 


| phrase, although mines have continued for many 
| years, and will doubtlessly continue ir the future, 
| to produce considerable quantities of ore by the 
deposits filling fissures, which show for the most | 
part well-defined walls, and have a fairly regular | 


hand-to-mouth methods of exploitation which th 
nature of the deposits renders necessary in the 
The volume gives a 
short but sufficient and very clear description of 
the geology of the district, and the mode of 
formation of the ore bodies is described in very 
convincing terms. It seems impossible to doubt 
U 
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that the ore was deposited metasomatically, as 
Mr. Smith asserts; he has, however, avoided 
the more difficult question, namely, whethér the 
ore was first deposited as a carbonate or as a 
hydrate, and afterwards metamorphosed to red 
hematite, or whether it was deposited in prac- 
tically the same form as we now find it. He 
concurs in the generally received opinion that the 
iron-bearing solutions were introduced from above, 
but says nothing as to the theory strongly held 
by many that these solutions were the result of 
the leaching out of iron from the New Red Sand- 
stone, which may be presumed at one time to 
have overlain the whole of the iron-bearing region, 
The greater part of the book is taken up with 
a careful, detailed description of the mines, the 
area being, for the sake of convenience, divided 
into the Egremont and Whitehaven districts of 
Cumberland, the Furness district of Lancashire, 
and the far less important occurrences in the Lake 
district. Existing mines are fully described under 
the heads of geological occurrence and mining 
details, whilst information as to the old and aban- 
doned mines has also been collected. The volume 
forms a very valuable and welcome addition to 
our knowledge of this important mineral area. 
Vol. x., by Prof. Sibly, is geologically the most 
important of the three, as it has involved a care- 
ful geological study of the Forest of Dean coal- 
field, with which the iron ores of the Forest are 
necessarily closely connected. Much new matter 
has thus been brought to light, and is a result 
of his work Prof. Sibly has succeeded in proving 
two important geological facts—one that the 
Millstone Grit of the Geological Survey is in fact 
a sandy facies of the dolomitised upper portion 
of the Carboniferous Limestone, and the other 
that there is an important unconformity between 
the Coal Measures and the underlying rocks; it 
need scarcely be said that there is a close con- 
nection between these two facts. This is the first 
time that a systematic study of the iron ores of 
the Forest of Dean has been attempted, and Prof. 
Sibly deserves the highest praise for the manner 
in which he has unravelled the complex problems 
that the geology of the district presents. Unfor- 
tunately, this field cannot pretend to any economic 
importance commensurate with its geological in- 
terest. The ores, as Prof. Sibly shows, are of 
relatively shallow occurrence, and have been prac- 
tically worked out; it is indeed fortunate that the 
study of this field has not been deferred much 
longer, for in that case there would probably have 
been no mines open for the geologist to consider. 
Prof. Sibly guesses the total amount of ore re- 
serves still existing at about a million tons, but 
it is very doubtful whether anything approaching 
NO. 2618, VoL. 104] 





this figure will be produced here, and his con- 
clusion “that the Forest of Dean is not far from 
exhaustion as a source of iron ore” is fully war- 
ranted by the The second part of the 
volume is taken up with a description of a smal 
group of iron-ore mines in the Carboniferou: 
Limestone that forms the south-eastern margii 
of the South Wales coalfield, extending betwee 


facts. 


Taffs’ Well and Llanharry; out of the five mins 


that have been active in this area, only one, th: 
Llanharry now at work, producii 
50,000 to 60,000 tons yearly; this mineral occu: 
rence is fully described, and particulars are giv: 
of the abandoned mines also. In a _ concludin 
chapter Prof. Sibly discusses the genesis of 
the ores dealt with, and in agreement with mo 
other authorities he looks upon them as undoub' 
edly of metasomatic origin, due to descendin; 
iron-bearing waters; he seems inclined to se: 
the source of the iron in the Triassic rocks th: 
once probably covered the Forest of Dean area an 
in the Conglomerates and Red Marls of th 
Keuper in the South Wales district. The volum 
contains a mass of interesting information upo 
the area studied, and as regards the Forest ot 
Dean must rank high as a piece of first-class geo 
logical research. 

Vol. ix. includes a number of miscellaneous 
occurrences in different parts of the country, 
of very various character. It is greatly to be 
regretted that it falls very far below the hig! 
standard to which the other two volumes hav: 
attained. It is not improbable that the tim: 
allotted to the investigation of each deposit wa 
insufficient, but, whatever be the cause, there ar 
no signs of the painstaking thoroughness which 
characterises the work already discussed. Thi 
volume leaves the impression that the autho: 
merely accepted what they were told in each cas« 
and did little actual field work, or, at the best, 
only looked at what was shown them. They hav: 
thus in many cases arrived at a wholly exagge: 
ated opinion of the importance of the deposits they 
describe. For instance, in describing the Shark 
ham iron-ore mine, the authors state that ‘th 
amount of ore in sight is considered to be large, 
whereas as a matter of fact there is very litt! 
ore in sight, and they seem never to have heat 
of the deep adit driven in below the deposits 
which runs wholly in barren limestone, and show: 
that the occurrence is strictly limited in depth. | 
would serve no useful purpose to multiply ex- 
amples of such oversights; it is, however, for 
tunate that none of the occurrences described in 
vol. ix. have any real economic importance. 

The Geologial Survey and the country may both 
fairly be congratulated on the continuation of Si 


mine, is 
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Aubrey Strahan’s special reports, and it need 
scarcely be said that the further volumes dealing 
with the other two classes of iron-ore occurrences 
will be eagerly awaited by the large body of 
workers interested in British iron ores. 

H. Louis. 


ALCOHOL. 

Alcohol: Its Production, Properties, Chemistry, 
and Industrial Applications. With Chapters on 
Methyl Alcohol, Fusel Oil, and Spirituous Bever- 
ages. By Charles Simmonds. Pp. xx+ 574. 
(London: Macmillan and Co., Ltd., 1919.) 
Price 21S. net. 

M* SIMMONDS, one of the senior analysts 

in the Government Laboratory, is well 
qualified by his position to undertake the compila- 
tion of this book, since his duties have rendered 
him familiar with his subject in all its aspects— 
its production and _ industrial 
chemistry, and its special relations to the revenue. 
The work treats of the early history of alcohol ; 
its origin and composition; its production by fer- 
mentation and by synthetic processes; the nature 
of the materials employed; the biochemical agents 
involved; and the general operations of distilla- 

tion and rectification. The author devotes a 

chapter to the general chemistry of the homo- 

logues with which ordinary or ethyl alcohol is 
associated, either as a product of fermentation, 
or in industry as methylated spirit. He is, by 
virtue of his office, naturally concerned with the 
analytical chemistry of these alcohols, espe- 
cially of ethyl and methyl alcohol, and with the 
subject of alcoholometry, in 
abroad, and he writes with special knowledge and 
authority. He gives a sufficiently full account of 
the fiscal relations of ethyl and methyl alcohol 
and of the different forms of “denatured” 
alcohol, as used in industry; treats of various 
spirituous beverages, their origin, nature, and 
chemical examination, and concludes with a con- 
cise statement of what is definitely known con- 
cerning the physiological properties of alcohol. 

[t will be seen from this short summary that the 

book constitutes a comprehensive treatise in which 

practically everything relating to alcohol finds a 

place. It is, of course, essentially a compilation 

from numerous sources, the range and extent of 
which may be inferred from the excellent biblio- 
graphy appended to the work. But the compila- 
tion was well worth making, and has resulted in 

a complete and well-arranged monograph; it is 

eminently readable, and the information is sound, 

accurate, and up to date. 
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this country and | 





Although the practical brewer and distiller will 
find much in it that will be of use to them at 
times, the book is not primarily intended for use 
in the brewery or the distillery. Technical details, 
such as are to be found in standard treatises on 
brewing and distilling, and which are the subjects 
of the trade journals, would be out of place in a 
work of this kind, where alcohol, as such, is the 


| main consideration. 


the commercial alcohol 


wood by 


For production of 


from Classen’s process, or some 


| modification of it, there is apparently no future 


in this country, and it would seem to be doubtful 
whether any permanent success will be possible 
even in countries where wood-waste is more plenti- 
Alcohol from sulphite-waste 
liquor in the manufacture of wood-pulp is, how- 
ever, being produced in considerable quantities 


ful than with us. 


in Sweden and elsewhere, and bids fair to become 
Synthetic alcohol from 
acetylene, derived from calcium carbide, has been 
made in Germany by methods which were largely 


an important industry. 


developed during the war, mainly in consequence 
It remains to be 
seen whether the manufacture will become per- 
manently established. The synthetic production 
of alcohol, if greatly extended, would be certain 
to produce considerable economic disturbance in 


of the shortage of potatoes. 


Germany, and would also occasion much perturba- 
tion in agrarian circles. The danger was foreseen 
by the late Government, which, by the Spirit 
Monopoly Act of 1918, placed the manufacture of 
synthetic alcohol under the control of the State. 

In describing the properties of methyl alcohol, 
the author rightly lays stress on its toxic char- 
acter. It is far more dangerous than is generally 
It is alleged that the shortage of whisky 
during the past four years has led to a great 
increase in the drinking of methylated spirit. 
Ordinary mineralised methylated spirit, which is 
the only form to which the public has ready 
access, contains wood naphtha and a certain 
amount of mineral naphtha, in addition to ketones 
and other substances, a very noxious 
beverage; its habitual consumption quickly results 
in blindness, paralysis, and death. The detection 
of the presence of methyl alcohol in mixtures con- 
taining ethyl alcohol has naturally received much 
attention in the book. The matter is of fiscal 
importance, in view of possible illicit attempts 
to use “denatured ” alcohol instead of duty-paid 
spirit. It has given rise to an abundant litera- 
ture, a critical synopsis of which is given by the 
author, to whom the problem has a special pro- 
fessional interest. Many of the methods described 
are highly sensitive and characteristic, and there 


known. 


and is 


‘is no practical difficulty nowadays in recognising 
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the presence of methyl alcohol in alcoholic mix- 
tures or in ascertaining its amount. 

The author deals with the question of alcohol 
as a fuel, especially in the internal-combustion 
engine, and gives details of the results of special 
investigations which have been made in America 
and in Australia to elucidate its relative advan- 
tages as compared with other forms of motor 
spirit. Lastly, his chapter on the physiological 
effects of alcohol gives a careful summary of our 
present knowledge of its action on the human 
organism, mainly based upon the report (published 
in 1918) of the Committee appointed by the 
Central Board (Liquor Traffic) of the United 
Kingdom. It is a well-balanced and impartial 
account of established fact concerning a most 
important subject, intimately related to the 
national welfare. 

The book is well illustrated; indeed, this, per- 
haps, constitutes its only demerit; the necessity 
to use so-called “art” paper throughout in order 
to reproduce the large number of “process” 
figures adds greatly to its weight, and thus de- 
tracts from its general utility. We would will- 
ingly have dispensed with many of the pictures, 
some of which add little or nothing to the attrac- 
tiveness or usefulness of the book. Its conveni- 
ence in handling, and as a work of reference, 
would thereby have been increased. 


A GREAT ARTIST OF NATURE. 

A Naturalist’s Sketch Book. By Archibald Thor- 
burn. Pp. vili+72+ 60 plates. (London: Long- 
mans, Green, and Co., 1919.) Price 6 guineas 
net. 

A”. artists are more or less influenced by the 

work of some previous craftsman whose 
technique they admire, and it is no detriment to 
the achievements of so superb an artist as Archi- 
bald Thorburn to say that on him has fallen the 
mantle and style of Joseph Wolf, the greatest 
artist of bird and mammalian life the world has 
ever seen. Thorburn himself admits this influence, 
and renders an adequate tribute to the bygone 
master. Yet, whilst the care and delicate handling 
of birds, mammals, landscape, and _ natural 
features bear some similarity in their rendition to 

Wolf in treatment of form and sense of beauty, 

Thorburn’s style is all his own and distinctly 

original. In one respect, at least, and that a 

most important one, he excels even Wolf for 

the beauty, accuracy, and _ strength of his 

colour. This has never been surpassed by any 

artist of ancient or modern times in water colour. 

In the work before us we are presented 

with a series of finished sketches, mostly in 
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colour, and drawn direct from life. Having 
for his models the most restive and elusive of 
all sitters, the average artist is content to draw 
roughly in pencil characteristic poses, and then 
has to rely for colouring in his details of feather 
and fur on such skins or stuffed specimens as he is 
able to procure. Thorburn, it is true, uses only 


j such aids afterwards to correct the coloured 


sketches he makes direct from Nature, and thus 
he obtains the proper lighting and the real effect 
of fur and plumage as it is in Nature. Thus he 
gives us a perfectly satisfactory representation o/ 
the creature depicted, and with all the effect of! 
true colour without ultimate studio work, which 
is always liable to inaccuracy. No one, unless 
he is an artist himself in this difficult line, has any 
idea of the rapidity, skill, and accuracy of observa 
tion that are required to be always successful, and 
whilst it may be said that even Thorburn occa- 
sionally fails slightly in his drawing, 99 per 
cent. of his work is beyond criticism, and 
perfectly successful. 

In no family of birds is Thorburn more com- 
plete in his knowledge than in the case of the 
game birds and raptorials. His eagles, falcons, 
grouse, partridges, and black game are drawn 
from life with a dexterity that is amazing. He 
puts a wealth of colour and a “bloom”’ on his 
plumage that we who know these birds best ar: 
left in wonder at his skill. There are just the right 
softness and rotundity all done with a few un- 
laboured washes. Details of the plumage in the 
form of primaries, secondaries, scapulars, and tail 
are, in the case of each species, rendered with 
exactly the right number of feathers. No point 
that is characteristic of any species is lost. A 
golden eagle in repose shows just the one fluffy 
feather on the flank, and in flight the striking 
whites of the under-feathers, which show only 
when the bird is in movement. We do not need 
to be told that the series of sketches of gam« 
birds, hawks, owls, and smaller perching birds 
are drawn direct from life, because here, in this 
beautiful volume, we who are naturalists see them 
as they really are in all the beauty of life and 
movement. Perhaps Thorburn is more successful 
with creatures in repose than in intense action, 
but this may be due to the fact that the public 
prefers birds and mammals in their quieter moods, 
and he likes to render them so. 

Probably the artist’s work is most successful 
because he takes such infinite care with all his 
details before attacking his finished pictures. Ii 
he has to do a plate for some work, one or two 
coloured figures from life are not sufficient. He 
draws carefully all the “soft” parts, such as feet, 
bills, and eyes, directly from some dead or living 
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specimen, and thus gains a first-hand knowledge 
of the whole creature before commencing his final 
essay. 

The text which the artist supplies of how and 
when he made his sketches, supplemented with 
original observations of the habits of birds and 
mammals, is both adequate and interesting. At 
the end of the volume are some beautiful studies 
of landscape and plant life, notably the exquisite 
sketch of a thistle (plate 60), snow-covered furze 
and pines (plate 58), the eagle’s hunting-ground 
(plate 57)—a perfect handling of the high tops— 
and pheasant covert (plate 56). 

The volume will do much to enhance the repu- 
tation of Archibald Thorburn as an artist, and 
those possessed of the necessary wealth have the 
opportunity of purchasing something that will 
live as long as the taste for Nature, high art, and 
beauty continues—and that remains for ever. 


It is an unfortunate truism that few men, least | 


of all artists, are recognised as supreme crafts- 
men during their lives. The day is coming 
shortly—if it has not already arrived—when the 
public, and even art critics, will awake to the fact 
that this century has produced two great artists 
of Nature—namely, Joseph Wolf and Archibald 
Thorburn—and those who possess a complete set 
of the work of these two masters will be very 
fortunate. 

In the volume under review we notice only two 
slight errors. We have never seen a white-tailed 
eagle (plate 4) so dark as the specimen figured, 
nor have we observed a green cormorant (plate 36) 
with a “bushy ” crest of the shape depicted. 

J. G. M. 





SUBMARINES AND SEA POWER. 
By Charles Dom- 


Submarines and Sea Power. 
ville-Fife. Pp. viii+250. (London: G. Bell 
and Sons, Ltd., 1919.) Price 10s. 6d. net. 

HE author has already written several books 
dealing with the development of submarines 
and also with their exploits on actual service 
under war conditions. In the present volume an 
attempt is made to discuss the influence of the 
submarine, now an important weapon in naval 
warfare, “on national life in time of war in order 
to awaken those who administer the empires of 
to-day and to-morrow to the need of provision 
against a new and growing menace which has 
changed the older theories of sea power.” 

Much of the matter in this book has already 
been covered in the author’s previous publications, 
particularly that in the chapters on the evolution 
of the submarine. The difficulties of navigating 
the submarine, the restrictions imposed by limited 
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depth of water and other hydrographical features, 
the conditions for favourably attacking an enemy 
and for escape from one, and other factors deal- 
ing with the employment of submarines, are dealt 
with in some detail, particularly in so far as they 
affect the use of naval power. The immediate 
effect of the German submarine menace upon our 
“sea power” during the Great War is discussed, 
and the author makes some suggestions based 
on our recent unpleasant experience for the guid- 
ance of future administrators. 

So long as details of construction and of work- 
ing the submarines are under review, the author 
is on safe ground, but in developing general 
arguments, in stating his premises, in the marshal- 
ling of his facts, and in selecting his language, he 
is not so happy. A plaintive appeal is made in 
the preface that the book may be read to the 
end before any definite opinion is formed. The 
appeal is necessary. 

The author has not considered his subject on 
broad lines. When one has defined a submarine 
as a mobile ambush which can be set not only on 
this side of an enemy, so that he will have to 
encounter it in his advance, but also well within 
the enemy lines without incurring any serious risks, 
and with a considerable degree of protection by 
reason of its power of submergence, whilst retain- 
ing its powers of observation, the serious restric- 
tions it imposes upon the movements of a surface 
fleet become almost obvious. The submarine 
affects enormously the tactics of a surface fleet, 
but the experience of the war has not shown that 
the submarine has appreciably altered the applica- 
tion of naval strategy. It will alter types of ships. 

A picture is drawn or suggested of what might 
have happened to our sea-borne commerce had 
Germany possessed at the outbreak of war 1000 
high-powered submarines. Such a picture is not 
instructive in any way in regard to the future 
aspect of the submarine question. The success 
of the German submarine—for it was undoubtedly 
a most successful weapon for harassing our sea 
power—as a matter of fact lay in its surprise ap- 
plication contrary to the Hague Convention, Had 
Germany possessed 1000 submarines Britain would 
have had in all probability 10,000 partial antidotes. 
Fortunately, such favourable conditions for sur- 
prise by submarine cannot occur again. A 
measure of the success of submarine activities is 
obtained from the book, in which it is stated that 
600 merchant ships and fifty warships were 
destroyed, and that 1500 patrol ships, with guns 
and ammunition and depth-charges, and 
minesweepers had to be built or used in 
bating submarines. 

The chapters at the end of the book dealing 
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with sea power and some economic and _ inter- 
national problems should be read. Attention is 
directed to the necessity for the revision of inter- 


national law and to its enforcement in regard to | 


matters affecting the mercantile marine. Inter- 


national law as developed from previous war ex- | 


perience must of necessity be inapplicable to wars 
such as that just concluded, in which, instead of 
small navies and armies, we had nations in arms 
when every import is almost certain to be contra- 
band. 


The title given to the book brings disappoint- | 
ment, for the author does not give a general treat- | 


ment of the effect of the submarine upon sea 
power in the future. He pictures many trees, 
some of the soil, much undergrowth, but one never 
seems to see the forest. A. B. T. 





OUR BOOKSHELF. 


Studies in the Construction of Dams: Earthen 
and Masonry. Arranged on the Principle of 
Question and Answer for Engineering Students 
and Others. By Prof. E. R. Matthews. 
Pp. v+43-. (London: Charles Griffin and Co., 
Ltd., 1919.) Price 4s. 6d. net. 

We gather from the preface that this little book 

is intended to be of assistance to students pre- 

paring for the examinations of the Institution of 

Civil Engineers, the B.Sc. (Engineering) of our 

universities, or other similar examinations. The 

text is arranged in the form of “question and 
answer,” and includes references to some of the 
more important dams constructed in different parts 
of the world. Students who are pursuing sys- 
tematic courses in the principles of engineering 
will find a good many statements open to criticism. 

Thus, at the foot of p. 1, we read: “In a low 

dam BC may be taken as being equal to AB.” 

ABC is the pressure diagram, and surely this 

statement regarding BC is not independent of 

the scale of pressure employed. Again, on p. 1: 

“The centre of pressure passes through the centre 

of gravity of this triangle”; and on p. g: “The 

centre of pressure acting at a point H/3 above 
base.” On p. 3, 7°H? should read rbH?, and 
there are several other misprints. On p. 4 the 
reader is told that the weight of the wall will 
act through the centre of gravity of the section, 
but receives no directions as to how to find this 
point, although space is wasted on p. 25 in 
answering the questions how to find the centre 
of gravity of a triangle and parallelogram. We 
hope that questions such as No. 7, p. 15, do not 
occur often in professional or university examina- 
tions : “‘ What are the suggestions made by Moles- 
worth relative to the thickness of high and low 
masonry dams?’’ On p. 16 we read some curi- 
ous statements, and quote a_ typical one: 
“g=specific gravity of the masonry =for light 
masonry 130 lbs. per square foot=2'08.” It is 
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not possible in the limits of a short notice to deal 
with every point which might be criticised, 
probably enough has been said to justify the 
clusion that it would be well to give the b 

a thorough revision. 


Immune Sera: A Concise Exposition oj 
Present Knowledge of Infection and Immur 
By Dr. C. F. Bolduan and J. Koopman. | 
edition, thoroughly revised. Pp. viii+: 
(New York: John Wiley and Sons, Inc. ; | 
don: Chapman and Hall, Ltd., 1917.) P 
75. net. 

THE present edition of this book has been rey 

throughout, and fresh details have been inse 

where necessary. It gives an excellent and 
the whole, a simple account of the salient | 
connected with infection and immunity, antito 
and other sera, cytotoxins, opsonins, vacci 

and other reactions of immunity, and the p 

titioner will find it a trustworthy guide to mo: 

views on these subjects. We suggest that 
details of the partial saturation method and 

“toxin spectra” in connection with antitoxins 

somewhat beyond the general scope of the wu 

and that the space devoted to them might 
better employed in extending the more dir 
practical subject of agglutination. The techni 
of the Wassermann test for syphilis; has bee: 
cluded in this edition in response to many 
quests for information concerning it. Hi 

again, we think that the description is too t 

nical for the average reader, and might be simpli- 

fied with advantage. These, however, are m 

faults, if faults they be, and do not in any way 

detract from the general excellence of the book 

Several figures serve to visualise the description 

given in the text, and the book is very readable. 

oo 


Handbook of Mineralogy, Blowpipe. Analysis, 
and Geometrical Crystallography. By Pro 
G. Montague Butler. Pp. ix4+311+v+5 
vilit+155. (New York: John Wiley and S« 
Inc. ; London: Chapman and Hall, Ltd., 19) 
Price 16s, 6d. net. 

Tuts book is in three parts, which are separate!) 

paged. They are also on sale separately. ‘he 

first part consists of concise, clearly printed cle 
scriptions of the different mineral species, 
should prove useful for their recognition by 
student or prospector. This will be facilitated | 
the use of the folding tables of the physical clir- 
acters of the different minerals, which are a spe 
feature of the work. The second part deals \ 
the blowpipe analysis of minerals. Here also |! 
results are set out in a convenient tabular fo 

The third part, which is devoted to cryst: 

graphy, is not so satisfactory. The author h: 

system peculiar to himself of describing cry 

symmetry which is by no means clear. He is : 
exceptional at the present time in retaining 


Weiss system of notation of crystal faces. 
J. W. E 
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LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.) 


Atomic Energy. 
i\EFERRING to the notice of my recent Trueman 
‘ood lecture on p. 420 of Nature of December 25 
let me explain that I admitted that we could 
it present tap or utilise intra-atomic energy except 
t is given us spontaneously. But we may claim 
ve utilising intra-atomic properties, since without 
kind of disintegration the right kind of pro- 
les would not be available. I say clearly in the 
ire “it is atomic properties rather than atomic 
gy that are at present being utilised ’’ in wireless 
phony. 

urthermore, although the excitation of healthy 
val nerves is primarily dependent on the energy 
neident light, vet the action is as if the atoms of 
tinal substance acted as accumulators, storing up 
wether disturbance of quite unphysiological fre- 
quency until a quantum has been collected, when a 
stimulating projectile is liberated. If anything like 
this happens, the energy actually utilised is atomic 
energy; for if that had no existence, the light-waves 
would be powerless. There may be pathological cases 
where optic-nerve stimulus is independent of received 
luminous energy, but that is a highly undesirable state 

of affairs. Ottver J. Lopce. 


Metamorphosis of Axolotl caused by Thyroid-feeding. 


THe fact that a diet of mammalian thyroid will 
induce frog-tadpoles to metamorphose precociously 
into the adult form is now well established. It is of 
some interest to find that this diet produces a similar 
effect in a form which usually does not metamorphose 

the Axolotl This is the larva of a salamander 
known as Amblystoma, but is remarkable in: being 
neotenic, i.e. it normally fails to metamorphose, and 
attains full size and sexual maturity while keeping its 
larval characters. Chief among these are the external 
gills and the fin along the back and both borders of 
the tail, but the adult also differs from the larva in 
colour, in shape of head, in the development of eyes 
and eyelids, in the rounded form of the tail, and, of 
course, in the use of its limbs for progression on 
land. 

\larie von Chauvin in Germany (Zeitschr. f. Wiss. 
Zool., vol. xxvii., 1877, and vol. xli., 1885) and E. G. 
Boulenger in this country (Proc. Zool. Soc., 1913 (2) ) 
have sueceeded in getting Axolotls to assume the 
adult form by forcing them to breathe air, either by 
keeping them in damp moss or in a_ gradually 
diminishing quantitv of shallow water. 

in conjunction with Mr. D. F. Lenev, I have been 
trving the effect of thyroid diet on Axolotls. Two 
young specimens, 11-53 cm, and 12-7 cm. long, and 
therefore presumably between six and twelve months 
oll, were kept in a tank at an average temperature 
of 13°-16° C. in a depth of water (more than 2 in.) 

isiderably greater than that needed to induce air- 

athing. They were fed on ox thyroid, at first 
times, and later twice, a week. 

The thvroid diet began on November 30 last. On 
December 15 distinct alterations were visible in colour 

1 in resorption of gills and fin, and on December 17 

stage which is critical in metamorphosis induced 
air-breathing (see Boulenger’s paper) fad been 

ssed, the animals being in Boulenger’s stage 6, 
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with only vestiges of gills and fin. On December 19 
the next or penultimate stage, with scarcely a trace of 
larval characters, was reached. The larger specimen, 
the metamorphosis of which was slightly more 
advanced, had climbed out of the water up a plat- 
form provided for the purpose, and its skin was as 
dry as an ordinary salamander’s. When placed on 
the table they both walked well, thus differing 
markedly from the larva, which cannot use its legs 
efficiently if placed on land. Curiously enough, on 
the succeeding day the larger animal had returned to 
the water, where it remained until December 23. It 
then again left the water of its own accord, and up 
to the time of writing (December 24) has remained 
in air. Two other specimens of similar size, fed on 
worms and kept in shallow water, according to 
Boulenger’s method, have. so far shown only minimal 
changes. 

Two points are of special interest. First, the time 
of metamorphosis-—just over three weeks—is much 
shorter than any previously recorded. Boulenger’s 
larvee took from twelve to sixteen weeks, Marie von 
Chauvin’s from seven to forty weeks. Secondlv, the 
“critical stage ’’ in the metamorphosis was reached 
apparently without the animals breathing air at all; 
i.e. two entirely different causes, forced air-breathing 
and a thvroid diet, can produce the same _ result-— 
metamorphosis. It was not until December 19 that 
thev were observed to come to the surface for air; and 
even after that, although possessing no functional 
gills, they spent much time at the bottom of the 
water, only occasionally rising to float suspended close 
below the surface with limbs outspread, after the 
fashion of newts. 

Manv interesting problems present themselves, which 
it is hoped to work out as opportunity offers. Mean- 
while, this note is published in the hope that others 
who possess Axolotls will repeat and develop expert- 
ments along these lines. I should be glad to enter 
into correspondence with anyone intending to work 
on the subject, with the view of preventing useless 
overlapping in the working out of the problems that 
arise; and, further, T should be very grateful if anvone 
possessing Axolotls, whether voung or old, would give 
me the opportunitv of purchasing some, as they are 
at present verv difficult to obtain in the marlset. 

Jurtan S. Huxrry. 

New College, Oxford, December 24. 


The Hibernation of the House-fly. 

M. DE SeGuy’s discovery of larvae of Musca domes- 
tica in the bodies of snails, Dr. J. C. Gahan’s ob- 
servations thereon in the Times, and the note in 
Nature of December 18 last are very interesting to 
biologists, but it is most improbable that a winter 
crusade against the Helicida would have any appre- 
ciable effect in diminishing the summer swarms of 
flies. 

I am led to this conclusion by circumstances under 
my immediate observation. Round my house is a 
large flower-garden in which I work constantly at 
all seasons, desperately worried in summer by legions 
of house-flies. In the course of forty vears I have 
never come across one of the larger Helicidz in this 
garden; and my head gardener, a very intelligent 
man and a good observer, assures me that in thirty 
vears he has never seen one in ‘the kitchen-garden, 
which is distant half a mile from the flower-garden. 
Slugs abound in both, but the only one of the Helicidz 
that is found is a very small species with a thin, 
flattened shell (? Helix cellaria, Miiller) and a body 
too small to accommodate the larva of a house-fly. 
It is also the reverse of abundant. There must, 
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therefore, be other kinds of nidus to harbour the 
larvee of Musca domestica through the winter. 
Monreith, HERBERT MAXWELL. 


The Magnetic Storm of August 11-12, 1919. 

THe Kodaikanal Observatory magnetographs re- 
corded the ‘sudden commencement’ of this storm 
on August 11 at 6h. 58m. G.M.T., horizontal force 
showing an instantaneous rise of 14gy and _ vertical 
force about 357, while the declination magnet was 
defiected about 1’ towards west. I have measured the 
three traces, and, after making due allowance for the 
errors affecting the hour-marks, the following values 


were obtained :— 
h. m. 


Horizontal force or .» 6 580 

Vertical force eas ose 3B 

Declination... se ~. @ S76 
Greater weight may be given to the declination result 
because of the more sharply defined hour-marks in this 
trace. 

It is of interest to compare this result with the times 
recorded in England in view of the fact that at 
Kodaikanal the sun at 6h. 58m. G.M.T. was barely 
three minutes past meridian passage and only 5° north 
of the zenith. In other words, this observatory was 
almost at the centre of the earth’s disc as seen from 
the sun, and it might be supposed that the disturbance 
would have been recorded here earlier than at other 
places if it is directly due to emanations from the sun. 

Apparently the sudden commencement was recorded 
at Kew ‘at about 7h. G.M.T.,” and at Stonyhurst at 
6h. 50m., while at Eskdalemuir the time is given 
definitely as 6h. 58m., in exact agreement with my 
result (NATURE, vol. ciii., pp. 483, 505 and 506). 

It seems probable that the impulse is simultaneous 
over the earth to within a fraction of a minute, but it 
would be interesting to know the limits of error to 
which the above times are subject, and particularly 
whether allowance has been made for the rather large 
error which may be produced by the mechanism for 
cutting off the light from the sensitive paper at each 
hour. J. EversHeEp. 

Kodaikanal, S. India, November 25. 


Deflection of Light during a Solar Eclipse. 


DurincG a total eclipse of the sun there will be, as 
I suppose, an increase of density of the air at the 


central portion of the shadow. If we imagine the 
normal atmosphere removed, we are left with a 
residual atmosphere ‘the refraction effects of which 
will be changes in the normal refraction effects. The 
whole point is whether, on reasonable suppositions, 
this residual atmosphere can produce refraction effects 
of the order of the observed effects that have been 
attributed to the gravitational field of the sun. 

Let us suppose with Prof. Eddington that the por- 
tion of this residual atmosphere concerned correspond- 
ing to a star near the edge of the sun’s disc has a 
radius of about 150 yards, and let the index of refrac- 
tion of the residual atmosphere at the central part be 
M., and that at the circumference p,. Then, as I 
have shown, the displacement will be accounted for if 


m= (1 a Z} 
10 


Assuming that the change of density depends only 
on change of temperature, we have 

Py _ 9, My 

Pr 

where p., pi, 9, 9, are the increases of density and 

falls of temperature at the centre and circumference. 
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Thus we have, approximately, 

6-6, _ 7 5 0,—-0, _ * ; 
6, 1O%(w~e—-1)’ 9, 10%(4, — 1) 

We must now make some assumption as to the 
gradient of temperature, and this is a very important 
point. It would not, I think, be right to make it 
uniform or approximately uniform throughout a dis- 
tance of 150 miles. We will assume that in a dis- 
tance of 150 yards the increase of temperature 
1/tooth part of 6,. This does not seem to be un- 
reasonable. 

We then have »,=1-000007 for the index of refrac- 
tion of the residual atmosphere at the centre, corre- 
sponding to a lowering of temperature of 628° C. at 
the centre and of 6-22° C. at a distance of 150 yards. 
If we assume that the increase of temperature at 
distance of 150 yards is 1/1oth of 6,, we get the fall 
at the centre 0-63° C. and that at 150 yards’ distan 
057° C. &-6, 


It will be seen that the greater the 


9 
smaller is the necessary fall of temperature at th 
centre. ALEXR. ANDERSON. 

University College, Galway, December 28. 


Entente Scientific Literature in Central Europe during 
the War. 

I was much interested in reading Prof. Brauner’s 
letter from Prague in Nature of December 11. Like 
Prof. Brauner, I was unable to obtain Nature during 
the first two years of the war, and I fully appreciate 
his joy on obtaining your invaluable journal again, 
after an interval of more than five years. 

Prof. Brauner states that from July 30, 1914, ‘the 
Austrian Government prohibited for more than four 
years the circulation of anything printed in England 
as a punishment for the regard which, especially 
during the war, we [the Czechs] have always had for 
your country.”’ 

This statement is misleading, for ‘‘enemy”’ 
periodicals were withheld from the whole of the 
Austrian Empire, and not from the Bohemians alone. 
Prof. Brauner is apparently unaware of the fact that, 
from 1916 onwards, it was possible for institutes of 
the Austrian universities and technical high schools 
to obtain scientific periodicals and publications from 
Entente countries. The enactment which made this 
possible did not appear to be generally known, but 
I am aware of two institutions at least, which mad 
application for, and obtained from the Austrian 
Foreign Office, the necessary permission; and _ in 
neither instance was any difficulty experienced. 

The Radium Institute of Vienna was one of thx 
institutions concerned, although at that time several 
Poles (one of them a Russian subject) and the write: 
of this letter were working there. What is more, th 
Austrian Foreign Office was not unaware of this 
‘‘quasi-international ’’ character of the Radium 
Institute ! 

Books were also obtainable, and I know of several 
men of science of Vienna, Budapest, and even of 
Prague, who were granted permission and obtained 
books from France and England through neutral 
countries. 

A few months before the armistice I remembe: 
sitting in a Viennese restaurant at the same table as 
a gentleman, who was voraciously devouring the con 
tents of the Sketch and the Illustrated London News. 
To judge from his frequent unsuppressed laughte: 
one would have thought he was scanning the pag 
of Punch. Not having seen these periodicals for 
nearly five years, my interest and curiosity wei 
aroused, and I asked this gentleman’s permission | 
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e them. His reply was very emphatic: ‘* Das ist ja 
nz unmoglich! ’’ I gathered from his further con- 
rsation that he belonged to the Intelligence Bureau 
the Austrian Foreign Office, and that his work con- 
ted in reading such journals. I envied him, but 
ild not suppress my feelings of astonishment at 
s reading such ‘ganz geheimen Dokumente ” in a 
blic restaurant. 
It may be mentioned in conclusion that Germany 
is much more liberal than Austria about the cir- 
lation of Entente publications. At least until the 
er months of the war, it was possible to go into 
iv of the larger cafés of the German cities and 
enjoy a cup of coffee-substitute over a copy of the 
limes, Le Temps, Secolo, and various other news- 
p.pers of the Allied countries. 
Ropert W. Lawson. 
rhe University, Sheffield, December 17. 


Royal Meteorological Society’s Phenological Returns. 


WITH 1920 the phenological returns complete the 
thirty years, which period is a recognised critical 
epoch in meteorological records. 

In consequence of the war, our observing stations 
fell to 110 in 1918, against the high-water mark of 
132 in 1914. We are most anxious now to recover 
lost ground, and would in this respect like to make 
1920 preparatory to the years to follow. 

\ reasonable total would include at least 220 
stations, an average of twenty only for the eleven 
Meteorological Office districts. At present we are 
short of this in all but South-east England and the 
Midlands. The six districts forming Scotland, Ireland, 
and North-east England average only 33 each. Wales 
has two stations only, both in the south-west. 

The observations asked for refer to the blooming of 
thirteen common flowers and the appearances of six 
birds and six insects. Other migrant records and notes 
are also invited, but these are of secondary import- 
ance. 

\ copy of the observing form and of a recent report 
will be sent with pleasure (the reports so far as they 
are available) to any readers of NaturRE who would be 
interested to helo. 

We especially suggest the value for all interested in 
Nature-study and regional survey classes. 

Inquiries should be, addressed to one of us, or to 
the Assistant Secretary, Royal Meteorological Society, 
zo Victoria Street, S.W.1. ; 

H. B. Apames, 
33 Holcombe Road, 
Ilford, Essex. 
J. EpmuNnp CLarRkK, 
‘** Asgarth,” Purley, 
Surrey. 


Einstein’s Theory and a Man Analogue. 


I aM grateful to the Director-General of the 
Ordnance Survey for directing my attention to an 
inaccuracy in my article in NaTuRE of December 11, 
pP- 375. It was there stated that it is not possible 
to strain a map of the earth’s surface so that all 
great circles become straight lines, 

fhis is clearly contrary to the known fact of the 
ceniral projection. As a matter of fact, the sphere 
is one of the limited class of surfaces for which it is 
possible to strain all geodesics into straight lines. 
For an arbitrary surface this is not true. The 
diflerence between the properties of the sphere and 
of the general surface gives a fair indication of 
the geometrical notions at the back of Einstein’s 
theory. E, CUNNINGHAM. 
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THE SUN DANCE OF.THE TETON 
SIOUX. 

S man advances in the scale of culture he loses 
his dependence on Nature. The dweller in 
a modern city relies chiefly on artificial means for 
his pleasure and comfort, but the American Indian 
realised that his whole success depended on his 
co-operation with natural forces. He studied his 
surroundings and evolved a system of reasoning 
explain them. A 
thoughtful Sioux Indian said to the writer: 
“When we see the changes of day and night, the 
sun, moon, and stars in the sky, and the changing 
seasons upon the earth, with their ripening fruits, 
anyone must realise that it is the work of someone 
more powerful than man. Greatest of all is the 
sun, without which we could not live. The birds 
and the beasts, the trees and the rocks, are the 
work of some great power.’’! Having recognised 
a creative power with the sun as its most im- 
portant manifestation, it was a natural step in 
native logic to regard the sun with a reverence 

that is best expressed by the word ‘ worship.” 

While the worship of the sun, in various forms, 
was widespread among the Indians of North 
America, the sun dance was a ceremony the 
observance of which was limited to certain plains 
tribes. The sun dance among the Santee Sioux 
differed in some respects from that of the Teton 
Sioux, which is herewith presented, but the under- 
lying idea is the same. The sun dance was “the 
first and only religion of the Sioux,” and even at 
the present time it is considered too sacred a 
subject for ordinary conversation. At the opening 
of the writer’s study a member of the tribe said: 
“If we were to talk of the sun dance there should 
be at least twelve persons present, so that no 
disrespect would be shown, and no young people 
should be allowed to come from curiosity.” 

The purpose of the sun dance was the public 
offering to Wakan'tanka (Great Mystery) of what 
was strongest in the nature and training of the 
Indian—namely, his ability to endure physical 
pain. He did this in fulfilment of a vow made in 
time of great anxiety or danger, usually when on 
the warpath. The time of the sun dance was the 
full moon of midsummer, “when all Nature and 
even man is rejoicing.”” Into this joy and beauty, 
as though to give a greater contrast, the Indian 
projected his personal suffering. For a month 


| before the sun dance it was customary for the 


‘ ” 


medicine men to “pray for fair weather,” singing 
their songs of magic power, burning sweet grass, 
and offering their pipes to the sky, the earth, and 
the cardinal points as they made their petitions. 
It is said that the oldest men cannot remember 
the falling of rain during a sun dance. 

From long distances the people came and made 
their camp in a great circle. The dance enclosure 
was in the centre of this circle, and was about 
50 ft. in diameter. Around it was erected a shelter 


1 “ Teton Sionx Music.” By Frances Densmore. Bulletin 61, Bureau of 
American Fthno ogy, Smithsonian Institu:ion, Washington, P.C., p. 96. 
Other direct quotations, as well as the facts herein presented. are from the 
same work. ‘Ihe Bureau of American Fthnology has kindly given per- 
mission to reproduce the illustrations used in this article. 
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for those who witnessed the ceremony. The sun- 
dance pole was placed in the centre of the dance 
enclosure, and near its entrance, which was 


toward the east, a large drum was placed, the | 


singers being seated around this drum. About 
15 ft. west of the pole a square of exposed and 
finely pulverised earth was located. This was 
called the “sacred place,” and its preparation, as 
well as the securing and erection of the sun-dance 
pole, were accompanied by ceremonial songs and 
action, 

The tree for the sun-dance pole was sought as 
men seek an enemy. It could be cut only by a virgin 


selected carefully from the tribe, and the song | 
The | 


while it was being felled was a song of war. 
branches were cut off, and in a triumphal manner 
the pole was carried to the camp, where it was 
painted in vertical red stripes by the leader of the 
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_ bunches of downy white eagle feathers. Wes 
| of this was spread a bed of fresh sage, on which ; 


buffalo skull would be laid during the ceremony 
and between the two was a “ pipe-rack ” to suppor 
the stem of the ceremonial pipe. The peopl 
watched this also in silence, and the leader san 


_ the following song: “Four times to the earth 


prayed. A place I will prepare, O tribe, behold.” 

The sun-dance pipe (Fig. 1) was decorated i: 
a prescribed manner by one of the most skilfi 
women of the tribe. This pipe was carried by th: 
leader of the dancers. Those who took part i 
the dance wore their hair loose after the custo 
of men who had recently killed an enemy. Ea 
man wore a deer-skin apron that extended to hi 
knees back and front. An eagle-bone whistle w: 
hung around his neck, and on this whistle | 
blew as he danced. 


























fk iG. 1.—-Sun-dance pipe. 

ceremony. The people watched the painting and 
erection of the pole with deep reverence, and 
listened while the leader sang the sacred songs that 
had come down to him through many generations 
—the songs of Dreamer-of-the-Sun. In one of 
these songs the pole speaks, saying: “Sacred 
(made holy) I stand”; and after the pole was in 
position the words of the song were: “Grand- 
father, at the places of the four winds may you 
be reverenced. You made me wear something 
sacred. The tribe sitting in reverence, they wish 
to live.” The “sacred place” was then prepared, 
the earth being finely pulverised and two inter- 
secting lines drawn in it, forming a cross. In 
these lines tobacco was placed, then covered with 
vermilion paint-powder, and over this was spread 
powdered gypsum, shining white in colour. At the 
intersection and ends of the lines were placed 
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Fic. 2.—Knife used in i: flicting sun-dance tortu 


The torture of the sun dance was inflicted 
the insertion of a short stick or skewer throu 
the flesh of the chest or back, and placing 3 str 
upon this until the flesh tore, releasing the min. 
While the word “flesh” is commonly used 
suggesting the severity of the ordeal, the Ind 
said that “the stick was put through the ski 
It probably penetrated also the subcutan 
fascia. A knife used in making the incision 
shown in Fig. 2, together with the shield cove: 
the point of the knife when not in use. A Pp 
accustomed to the work lifted a small portio: 
the man’s flesh (or “skin ”) between his thi 
and finger, thrust the knife through it, follow 
this with the pointed stick. The strain on 
stick was secured by tying to it the ends of th 
that hung from the cross-bar of the sun-d: 
pole, the length of these being such that the : 
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is only relieved from the strain by rising on his 
‘s. He was, however, expected to dance until 
: flesh gave way. Others dragged buffalo skulls 

attached to their backs, and a man might request 

hat the stick be tied to his horse. Another form 
torture consisted in the cutting of gashes in 
ms and body. A man when making his vow 

|. signated the manner of its fulfilment, and those 
10 witnessed the vow were expected to see that 
was carried out. 
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suspension from the pole and the carrying of 
buffalo skulls are seen, though the buffalo skulls 
were usually allowed to drag on the ground, The 
pole is decorated with streamers, and from the 
cross-bar are hung two effigies cut from raw hide, 
one representing a man (an enemy), and the other 
a buffalo. The drum is seen at the right with two 
singers beside it, and in the upper left-hand corner 
two women are carrying kettles of food. Feasts 
were often given in honour of young men taking 


\fter a man released himself it was customary | part in the sun dance for the first time, and in the 

















Fic. 3.—Native drawing of sun-dance 


to apply a powdered herb to the wound, which 
healed in a short time; it is said that even a swell- 
ins, of the wound was unknown among the Sioux. 
The man then resumed dancing with eyes steadily 
fixed upon the sun, and continued dancing without 
food or water during that day and the following 
nivht. As the sun rose on the second day it was 
greeted by the leader with this song: “Here am 
1, behold me. I am the sun, behold me.” 

‘he scene of a sun dance, while the men are 
st:! dancing, is shown in Fig. 3, a drawing by 
a man who had taken part in the dance. The 
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camp there were various events taking place 
during the dances. 

During the second day the men fell from ex- 
haustion, and after being carried into the shade 
they gradually regained consciousness. The even- 
ing of that day saw the sun-dance ground deserted, 
as it was the custom that all the people take their 
departure before sunset of that day. 

While the element of pain forces itself on our 
thought, it is interesting to note the unselfishness 
underlying it. As the men were dancing they 
“prayed for all in the tribe, especially the sick and 
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the old,” believing that “an act performed publicly | “Light Lists,” “Notices to Mariners,” “Tin 
is more effective than the same thing done in | Signals, Distance Tables, and Other Miscellan 
private.’’ The men who had taken part in the | ous Hydrographic Publications,” “Tide Tables, 
sun dance were men of fine character. White- | “Instruments Used for Surveying on Shore ai 
at Sea,” ‘“Time-measuring Instruments,” “TI 
Interchange of Publications,” and “The Estal 
lishment of an _ International Hydrograph 
Bureau.” 

The subjects, it will be seen, practically cover: 
the whole field of hydrography, and the mai 
object of the conference was to compare the pra 
tices of all countries, with a view to the adopti 
by all of the best methods, and so more 
less to standardise the hydrographic publicatio 
of the world. All seamen will appreciate t! 
benefit which must accrue from the adoption 
common methods of producing all informati 
required for their use to ensure safe navigatio 
The conference therefore divided itself in 
committees on the various subjects, and fr 
day to day these committees pursued the 
investigations, finally. reporting to the co 
ference the agreements at which they had arriv« 
The conference, after discussing the committe: 
reports, recorded its decisions in a_ series iii 
resolutions, to which the hydrographic authoriti esi 
of each country will, it is hoped, give effect ls 
without delay. The result will be practically adie 
standardise all published hydrographic wor! ena 
; me % and will amply justify the holding of | ar 

eee eeeenEeS ‘ eS conference. rent 
Fic. 4.—White-buffalo-walking, who took part in a sun-dance. It is not possible in this brief account to enu ehick 
merate all the decisions of the conference, a the ‘ 
buffalo-walking (Fig. 4) was one of those who | only a few of the most important can be noted aie 
fulfilled a vow in the last sun dance ever held by Under the head of “Charts,” agreement as | ee 
the Teton Sioux, that splendid tribe of the | the use of a common set of signs and abbre\ Int 
tions which denote the various features on ent 
FRANCES DENSMORE. chart was arrived at. The adoption of the metri Frets 
a see system of —— for depths and height a 
dicen Poin oe PORE ‘ : ? : was discussed at length, but whilst the confer- ap 
THE INTERN ATIONAL HYDROGRAPHIC ence unanimously mmeeil the opinion that all “ 
ree CONFEREN( E. nations should, as soon as convenient, adopt iia 
| HE International Hydrographic Conference, | in their charts and publications, it was recognised hit ite 
which was. held in London _ between | that it was not possible for the countries not using fe oe 
June 24 and July 16, will, it is believed, mark a | it in their charts to do so until the metre had bee: The 
new erain hydrography. The revival of trade, with | adopted as the general standard of measuremen| in tin ; 
the consequent increased traffic on the high seas | their respective countries, and it was therelore ay ~ 
which will accompany it, makes the present time | agreed that those countries not using the mec'r —", 
most opportune for the discussion of the methods | should insert on their charts tables for the con "7 
of charting the seas and the publication of in- | sion of the measurements used to the equiva! ~ 
formation to ensure safe navigation. Thanks to | measurements of the metric system, and that in Hv 
the initiative of the Admiralty, it was found pos- | their sailing directions, light lists, etc., the me‘ as 
sible to bring together most of the chief hydro- | measurements should follow the national meas: a 
graphic experts of the world, and the decisions | ments. The transcription of names received t- tin 
they have arrived at in the conference, and the | tention, and it was agreed that generally co 
general interchange of ideas which took place, | literal, and not the phonetic, transcription ai 
will be fraught with good to the seamen of the | desirable. bei 
world. Twenty-three countries were represented Under the head of “Sailing Directions,” ‘ic a 
at the conference, amongst the representatives of | general arrangement of these important adde° | es 
which were the Hydrographers of Denmark, | to the charts was discussed, and the neces» ‘) est 
France, Great Britain, Greece, Holland, Norway, | for the publication of an annual supplement (0 pur 
Sweden, and the United States of America. each volume to bring it up to date was rec + and 

The subjects to which the conference devoted | nised. An improved method of describing 1 Seg 

its attention were “Charts,” “Sailing Directions,” | streams and currents was adopted. Bearing: 
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s agreed, 

.d from o° to 360° measured clockwise. 

The arrangement of the British ‘ Notice to 

iriners ” met with universal approval, and its 

m was adepted as the standard for all 

intries. 

With regard to the “Light Lists,” the principal 

‘rations and additions agreed to were the in- 
clision in the lists of “light buoys,” “ wireless 
d:ection-finding stations,” and “ sound-ranging 
sinal stations.”” The desirability of finding a 
su'isfactory formula for describing visibility as 
limited by the intensity of light was recognised, 
and it was agreed that each nation should make 
observations and collect data in order that the 
matter might be dealt with by the International 
Hydrographic Bureau if ultimately established. 

fhe subject of “Tides”” was carefully con- 
sidered, and the necessity recognised for the 
adoption of a uniform zero from which heights 
should be measured, which should also be the 
datum for soundings on the charts, and of uni- 
form methods of publishing tidal information. 
A rule for determining a “universal datum plane,” 
to be called “international low water,” was sug- 
gested for the further consideration of hydro- 
graphers, and decisions were reached regarding 
information to be published in tide tables, and on 
charts at places where the semi-diurnal tide pre- 
dominates, but it was unfortunately found that 
modern tidal knowledge was insufficient for any 
recommendation to be made as to information 
which should be given on charts at places where 
the semi-diurnal is not the predominating tide- 
wave; this question was therefore left for further 
investigation. 

Interchange of publications, a most important 
matter to all countries, as each country freely 
copies the publications of the others, received 
consideration, and steps were taken tc put the 
matter on a more satisfactory footing. 

A number of instruments used by various 
countries in hydrographic surveying. were ex- 
hibited, and useful comparisons made and _ in- 
formation exchanged. 

The adoption by all countries of a system of 
“time zones” to regulate the time kept at sea, 
such as have already been adopted by France, 
Great Britain, and Italy, was recommended, 

The last item on the programme of the confer- 
ence was the establishment of an “International 
Hydrographic Bureau,” and as the work of the 
conference progressed, the necessity for such an 
institution became more and more evident. Ques- 
tions arose upon which an agreement in principle 
Was arrived at, but time would not permit of the 
necessary details to give effect to the decisions 
bein worked out by the conference, nor was such 
a la-ge body as the latter found to be a suitable 
med'um for doing so. On the necessity for the 
establishment of a bureau, which should be a 
purc!y advisory body with no executive powers, 
and of the existence of sufficient work to employ 
it, tuere was unanimous agreement. Such a body, 
its felt, was urgently required to consider and 
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make proposals fer the co-ordination of the work 
of the whole of the Hydrographic Offices, to study 
the numerous questions not fully solved by the 
conference, to act as an authority to which ques- 
tions could be submitted for advice, to take steps 
as required to obtain the assistance and co-opera- 
tion of Governments and Hydrographic Offices 
when required for the execution of any particular 
work or research desirable in the common inter- 
ests of all countries, and generally to watch over 
and advance the science of hydrography. As a 
result of its deliberations the conference decided 
to appoint a committee consisting of Rear- 
Admiral Sir J. F. Parry, K.C.B. (then Hydro- 
grapher of the British Navy), Monsieur J. 
Renaud, the French Hydrographer, and Rear- 
Admiral E. Simpson, the Hydrographer of the 
United States Navy, to prepare for presentation 
to the various Governments the case for the 
establishment of a bureau, and to take the neces- 
sary steps for its formation when the various 
countries should have signified their approval of 
its institution. 

With this final act the conference concluded 
its labours, which, from a hydrographical point .of 
view, cannot be over-estimated, and the results 
of which will, it is hoped, speedily be apparent in 
the publications of the various Hydrographic 
Offices. 


A SHAKESPEAREAN GARDEN. 

E learn with interest that the trustees and 

guardians of Shakespeare’s birthplace are 
laying out the “Great Garden” attached to his 
house, “New Place,” as an Elizabethan garden. 
The trustees are naturally anxious to plant the 
garden with those old-fashioned flowers which 
were grown in English gardens in Shakespeare’s 
day, and they appeal to lovers of Shakespeare 
and of gardens to help them by contributing the 
flowers needed to restore the garden, so far as 
possible, to its original aspect. 

Such a garden of old-fashioned flowers is much 
to be desired in these days, when so many of the 
old-fashioned, beautiful, sweet-scented flowers are 
almost lost to cultivation in gardens, owing to 
their being ousted by the modern creations of 
florists. No doubt present-day flowers are larger 
and more brilliant, but we have to a great extent 
lost the charm, scent, and elegance of the old 
garden flowers as a result of what may be termed 
the vulgsrity of present-day tastes. 

The desire for masses of colour and for mag- 
nificence of form no doubt accounts for the lack 
of interest in the old-fashioned plants, n.any of 
which are now scarcely known. Among the plants 
which the trustees desire to obtain are “sweet 
musk roses,” “roses damask’d red and white,”’ 
the “‘crimson rose”’ and ‘“ milk-white rose,” all 
alluded to by Shakespeare. Crown imperials, 
“lilies of all kinds ’——but those known in Shake- 
speare’s time were only a tithe of what are now 
found in gardens; daffodils—again only a few 
and “fleur-de-luce ” are all referred to by Shake- 
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Of shrubs, rosemary, 


speare, and may be sent. 
and 


lavender, lavender cotton, box, woodbine, 
many others should be planted. 

The trustees, in their circular, refer to several 
early gardening books which give accounts of 
the plants in cultivation in the latter part of the 
sixteenth century, but they omit to mention the 
excellent book by the late Canon Ellacombe, a 
keen student of Shakespeare, whose “ Plant-lore 
and Garden Craft of Shakespeare” is a mine of 
useful information on the plants in cultivation in 
Shakespeare’s day. The list of plants grown in 
the garden at Bitton vicarage in 1831, reprinted 
in the recently published memoir of Canon 
Ellacombe, might also well represent what would 
have been found in a garden three hundred years 
ago, and should be referred to by those anxious 
to assist in the good work. 

Fortunately, there are still collections of the 
old roses from which it may be possible to supply 
plants for the “Great Garden.” Anyone having 
any of the old-fashioned plants suitable for the 
garden should send them to Mr. Frederick C. 
Wellstood, secretary to the trust, Shakespeare’s 
Great Garden, New Place, Stratford-on-Avon, 
by whom they will be gratefully acknowledged. 
The names of the donors will be preserved at 
Nash’s House, adjoining New Place, which was 
once the property of Thomas Nash, the husband 
of Shakespeare’s granddaughter Elizabeth. 

There are probably many people who would 
wish to take part in this interesting tribute to 
Shakespeare’s memory, but have no flowers to 
send; contributions in money from such will be 
equally acceptable, and should be sent to the 
secretary to the trust. 


A RESEARCH INSTITUTE FOR NEW 
ZEALAND. 
INDER the will of the late Thomas Cawthorn, 
of Nelson, New Zealand, the sum _ of 
240,000!, was left for the founding of a technical 
institute. The trustees were unanimous in desir- 
ing that the Cawthorn Institute should be a re- 
search institution, and appointed a private com- 
mission of scientific men to advise as to the best 
method of procedure. The commission consisted 
of Sir J. C. Wilson, President of the N.Z. Board 
of Agriculture, Profs. Benham, Easterfield, Mar- 
shall, and Worley, and Dr. Leonard Cockayne. 
At the request of the trustees, the commissioners 
have consented to become an honorary advisory 
board. The main recommendations of the com- 
mission have been adopted by the trustees. The 
chief work of the institute is to be ‘‘ instruction in 
and performance of scientific research; such re- 
search to be definitely related to the industries of 
Nelson and of the Dominion.”’ 

A beautiful, well-wooded site overlooking Tas- 
man Bay has been secured, the area being ap- 
proximately 20 acres and the distance from Nelson 
about three miles. It is expected that the build- 
ings will be commenced at an early date. At the 
last meeting of the trustees it was decided, with 
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the approval of the advisory board, to offer th 
position of director to Prof. T. H. Easterfielc, 
professor of chemistry at Victoria College (Un 

versity of New Zealand), Wellington, who hi: 
accepted the position. Mr. T. Rigg, of the Can 

bridge School of Agriculture, a New Zealand 18: 

Exhibitioner, has been appointed agricultu 

chemist; other staff appointments will be max 

shortly. 

A liberal scheme of scholarships and fellowshi; s 
is arranged, so that university graduates may | 
attracted to carry out investigations under 1! 
guidance of members of the staff. 

An annual “Cawthorn Lecture ”’ has been esta 
lished. The 1917 lecture was delivered by Pri 
Easterfield on ‘The Aims and Ideals of the Ca 
thorn Institute”; the next lecturer was Pr 
Benham, and the lecturer in 1919 was Dr. 
Cockayne. 

Questions having been raised as to the legal 
right of the trustees to establish a research ins': 
tute, an originating summons was taken out un 
the Declaratory Judgments Act. The decision 
Mr. Justice Chapman was to the effect that 
scheme set out in the report of the commission 
falls, in its main features, within the terms of 
testator’s intentions. It is proposed to introduc 
Bill embodying the chief points of the judgm: 
in the New Zealand Parliament next session. 

Though it is intended that the work of the in 
tute is to have a distinct economic bearing, it lias 
been made clear that the trustees recognise | 
no sharp line can be drawn between technical : 
scientific research, and that the term ‘‘ technical ”’ 
will be understood in a broad and liberal sens: 


DR. CYRIL G. HOPKINS. 

~TUDENTS of 
countries will learn with regret of the c 

on October 6 of Dr. Cyril G. Hopkins, the disti: 

guished head of the department of agronomy in 


agricultural science in 


the University of Illinois. Dr. Hopkins had for 
the past twelve months been studying the cx- 
hausted soils of Greece under the auspices of the 
American Red Cross. He had written his report, 
seen it translated into Greek, and _ receive: 
decoration from the King of the Hellenes. He 
on his way home, but when three days out 
Gibraltar was suddenly struck down with 
gestion of the brain, with malarial complicati: 

Dr. Hopkins’s chief service to agriculture 
his urgent and persistent advocacy of the need for 
the honest and adequate use of fertilisers. (lis 
region of operations was the State of Illinoi-. o! 
which he had a very extensive knowledge. |i 
the present writer’s privilege to accompan) 
on an agricultural tour through this State in 
and to learn at first hand some of his inter: 
agricultural deductions and_ conclusions. 
Hopkins’s critical scientific outlook was 
fested in his lectures and writings. Besides | ing 
popular with his students, he had a great fa: lt) 
for getting on well with farmers, and was © \Vi- 
ously a welcome guest in their homes. English . ~1'- 
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ultural students will remember with pride his high | 
pinion of the work of the Rothamsted Experi- 
mental Station, with which he was unusually well 
icquainted. The Rothamsted data were constantly 
ised by him in lectures and writings, and he main- 
tained his personal interest in the work right up 
to the time of starting for Greece. 

Two of Dr. Hopkins’s books are well known in 
this country. One—‘The Story of the Soil ”’— 
was written in the main during his long railway 
journeys in the States; it is an attempt to intro- 
duce scientific facts about the soil into the dialogue 
of a novel. It is not less attractive than other 
novels written with a purpose, and it is light read- 
ing. His more serious book is entitled “ Soil Fer- 
tility and Permanent Agriculture”; it contains 
valuable summaries of the results of the more 
important field experiments, and an interesting 


the Bolshevik Government. The most important 
specimens of the Permian reptiles collected by the late 
Prof. Amalitsky in northern Russia had been removed 
from Warsaw to the museum of the Academy of 
Sciences at Petrograd. 

Tue death is announced, in his sixtieth year, of 
Dr. Louis Valentine Pirsson, who had been professor 
of physical Sheffield 
Scientific School at Yale, where for several years 
previously he had held various minor posts. Prof. 
Pirsson was a geologist on the staff of the U.S, 
Geological Survey and an associate editor of the 
American Journal of Science. He was the author of 
numerous scientific memoirs, text-books, and papers 


geology since 1897 at the 


on geological and mineralogical subjects. 


THE Photographic Arts and Crafts Exhibition, 
which was held annually until the war intervened, 


is to be resumed in the coming spring. It is re- 





and illuminating discussion. His own view was 
narrower than would be usually accepted by the 
younger generation of workers in America or in 
this country; he considered soil fertility to be 
essentially a matter of nitrogen, phosphate, and 
potash, and to be expressible in the terms of 
the actual weights of these substances in the 
soil. There are cases where this view would 
suffice, and many appear to have come within 
Dr. Hopkins’s experience. These, however, 
would now be regarded as limiting rather than 
as normal cases, and more generally fertility 


would be considered to be the outcome oi 
many factors, some chemical, some physical, 
others, again, biological. But Dr. Hopkins 
did much good work, training a_ splendid 


body of students, and developing a department 
which has added lustre to the great University of 
Illinois. E. J. Russet. 


NOTES. 

WE announce with deepest regret the death on 
Monday, December 29, at seventy years of age, of 
Sir William Osler, Bart., F.R.S., Regius professor 
of medicine in the University of Oxford. 

Mr. R. Narnan, late Indian Civil Service and 
author of works on the history of plague in India 
and the progress of education in India, has been 
promoted by the King to the rank of K.C.S.I.; and 
Mr. G. S. Sankey, Inspector-General of Forests to 
the Government of India, has been given the honour 
of K.B.E. 


Dr. F. Broitt has been appointed professor of 
geology and palzontology in the University of Munich 
in succession to the late Prof. A. Rothpletz. Dr. 
Broili was a pupil of the late Prof. K. A. von Zittel, 
and is well known for his numercus contributions to 
vertebrate valzontology. 


WeE learn from Dr. Tolmatcheff, a Custos of the 
Russian Academy of Sciences, who is now in London, 
that when he left Petrograd early last summer the col- 
lections and libraries of the Academy, the School of 
Mines, and the Geological Survey were intact, and 
scientific men were being sympathetically treated by 
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named the Photographic Fair, and will be held at 
the Horticultural Hall, Westminster, on April 16 to 24. 
| As usual, the Professional Photographers’ Association 
will hold a congress at the same time in connection 
with the exhibition, while the Photographic Dealers’ 
Association will, for the first time, organise a con- 
gress of photographic dealers. It is intended to afford 
dealers special facilities for examining the exhibits. 
The organising secretary of the fair is Mr. Arthur C, 
Brookes, Sicilian House, Southampton Row, W.C.1. 


Tue death of Mr. J. Hartley Wicksteed on Decem- 
ber 16, at seventy-seven years of age, is announced. 


Engineering for December 19 gives some particulars 
of his career. Probably his inventions which have 
had most bearing on engineering progress are his 
vertical single-lever testing machine and his horizontal 
universal testing machine. Mr. Wicksteed was con- 
| nected with the Institution of Mechanical Engineers 
for more than fifty years, and was president in 1903-4. 
He was one of the first members of council of the 
Yorkshire College, Leeds, afterwards becoming a life 
governor of the University; and through this and 
other local activities he exercised a wide influence. 
He became a member of the Institution of Civil 
Engineers in 1889. 


By the death of Dr. Harold Cecil Greenwood a few 
weeks ago, at thirty-two vears of age, British en- 
gineering chemistry has lost one of its most promising 
younger members. Dr. Greenwood was always a 
careful and accurate worker, and applied that charac- 
teristic to even the smallest detail in every problem 
As a result his work was exact; 





which he took up. 
his data on the boiling points of metals, published in 
1909, are generally accepted as the most accurate 


existing upon the subject. During the last three years 
of his life Dr, Greenwood was engaged on behalf of 
the Government on an extremely laborious under- 
taking: the construction of an experimental synthetic 
ammonia plant for the preparation of ammonia from 
its elements. In this work his training with Prof. 
Haber at Karlsruhe stood him in good stead, but it 
was no easy matter to translate laboratory experi- 
| mental work to the semi-technical working-plant 
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model producing 1 kg. per hour of ammonia, desired 
by the authorities. It was at this stage that his 
industrial experience with Messrs. Hutton at Sheffield 
aided him both in the choice of suitable materials and 
in the proper design of apparatus. No member of 
Dr. Greenwood’s staff had had previous experience 
with the operation of gases under very high pressures 
or with the design of suitable plant, yet he not only 
brought his work to a successful issue, but he also 
effected the training of the staff in such a way that 
they could operate the extremely complicated plant 
unaided. This in itself is a tribute to his technical 
and executive abilities; and his work on “ Industrial 
Gases,”’ published since his death, is a worthy record 
of his knowledge of an important department of 
applied chemistry. 


Tue loss of that keen geologist, Prof. Joseph Barrell, 
of Yale, who died at the comparatively early age of 
fifty on May 4 of last year, willbe felt far beyond 
those who met him and appreciated at first hand his 
mental energy and accuracy of perception. A sym- 
pathetic memorial of Prof. Barrell’s work, with a por- 
trait and bibliography, appears in the issue of the 
American Journal of Science for October last, and it 
is followed by two important papers by him on the 
theory of isostasy. An obituary notice of Barrell by 
Prof. Schuchert appears in Science (vol. xlix., p. 605, 
1919). It is here pointed out that his reasoning 
powers were applied to the relations of climate to 
organic evolution, as well as to those problems of 
earth-structure that he made peculiarly his own. 


Tue Government of India has appointed a Com- 
mittee, consisting of European and Indian experts, 
to inquire into the conditions and prospects of the 
sugar industry. At present most of the sugai pro- 
duced is locally consumed in the crude form of 
‘jaggery,’’ but there seems little doubt that if capital 
and modern methods of manufacture could be intro- 
duced India might become one of the great sugar- 
producing areas in the world. The annual consu-np- 
tion of sugar in India, as elsewhere, has rapidly in- 
creased. India until recent years steod first of all 
the countries in the world in its area under sugar- 
cane and its estimated yield of cane-sugar, and even 
now ranks second only to Cuba. Yet it is notorious 
that the vield both of cane and raw sugar per acre 
and the available sugar extracted from the cane are 
undesirably low. In view of the conservative habits 
of the Indian peasant, the Government, in inducing 
him to adopt improved methods, has a difficult task 
to encounter. 

Ar a conversazione of the Eton College Scientific 
Society, held on December 15, a presentation from 
past and present members was made to the retiring 
president, Mr. W. D. Eggar, who, in returning 
thanks, referred to the losses which the society had 
suffered since the last conversazione in 1914, and 
in particular mentioned the names of W. S. Stewart, 
A. G. Parsons, and H. G. J. Moseley. Henry 
Moseley was ‘in college’’ with a brilliant band of 
classical scholars. He obtained his scholarship at 
Trinity, Oxford, in chemistry and physics, but the 
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only paper which he contributed to the society was on 
deep-sea fishes. At the 1905 conversazione he demon- 
strated the simpler properties of those X-rays which 
afterwards he investigated to such purpose that his 
name, like that of Robert Boyle, links Eton with a 
law of Nature. After attending the British Associa- 
tion meeting in Australia, Moseley hurried back to 
join the Army, and fell in Gallipoli on August 10, 1915. 
Dr. Leonard Hill, who demonstrated in an amusing 
and instructive lecture the advantages of oxygen for 
athletes, deplored the loss to science in Moseley’s 
death. Dr. R. Whytlaw Gray is the new president 
of the society. 

Tue council of the Scottish Meteorological Society 
proposes to hold a series of meetings, mainly in Edin- 
burgh, at which lectures on popular lines will be 
given or discussions opened on questions of meteoro- 
logical interest. The first of these lectures has, 
indeed, already been given in Glasgow by Capt. 
Franklin, who opened the winter session of the Royal 
Philosophical Society of Glasgow by an address on 
““The Study of Meteorology in Schools and Universi- 
ties... The report of the councii, adopted at the 
annual business meeting on December 19, refers 
to climatological stations maintained by voluntary 
observers, and says it has become evident that the 
country should no longer depend so largely on volun- 
tary effort for a record of important economic factors. 
It is felt that those who may be in charge of any 
scheme of reconstruction should regard it as a vital 
matter that there should be a sufficient skeleton 
network of stations the permanence of which is 
guaranteed by some local authority or by some 
Government Department the interests of which are 
directly concerned. The president of the society for 
the ensuing year is Dr. C. G. Knott; vice-presidents, 
Prof. T. Hudson Beare and Mr. D. A. Stevenson; 
and hon. secretary, Dr. E. M. Wedderburn. 


THE executive committee of the National Union of 
Scientific Workers has appointed Major A. Church to 
be whole-time secretary of the union, the appointment 
to date from January 1, 1920. 

A NEW era of prosperity for the Zoological Society 
of London seems to have dawned. At the last 
monthly general meeting, held on December 17, it 
was announced that the number of visitors to the 
gardens from January 1 to November 30 showed an 
increase of 653,187 as compared with the previous 
vear, while the money received for admission in the 
gardens during the same period showed an increase 
of 22,9771. as compared with the corresponding period 
in 1918. 

WE are glad to note that vigorous measures are to 
be taken to suppress the practice of bird-liming in 
Lower Egypt. The Ministry of Public Works, Egypt, 
has just issued a report by Mr. J. Lewis Bonhote 
setting forth the hideousness of this traffic and the 
grave results to agriculture which must follow unless 
it is speedily stopped, for the victims are* almost 
exclusively small, insectivorous birds. In an_ intro- 
duction to the report Major Stanley Flower, Director 
of the Zoological Service, remarks that in the past, in 





JANUARY I, 1920] 


NATURE 


445 





very normal year, practically the whole surface of 
he country was flooded, so that both the insect and 
at population was swept away and drowned, with the 
‘xception of such comparatively small numbers as 
ould survive by taking refuge in villages, in the tops 
f banks and trees, and on the desert fringes. The 
onditions within the last century have changed, and 
ire becoming increasingly favourable for the spread of 
vests of agriculture. But there are serious difficulties 
to be overcome in certain districts in enforcing the law, 
as at Damietta, Fuwa, and Rosetta, owing to the 
‘unpatriotic and uncivilised behaviour ’’ of the local 
iuthorities. 


Mr. T. SHEPPARD has reprinted from the Trans- 
actions of the East Riding Antiquarian Society (vol. 
\xii.) a paper on Danes’ Dyke, the remarkable earth- 
vork stretching across the triangular Flamborough 
headland from north to south. Jt is certainly much 
more ancient than the Danish period. Its shape and 
node of construction demonstrate that it is not 
Roman. But in the same area, and associated with 
the earthwork, are numerous barrows, the implements, 
weapons, and ornaments found in them belonging to 
he Bronze age, though they also contain many fine 
stone implements, the use of which continued into the 
Bronze age. The results of some excavations made by 
Major-Gen. Pitt Rivers in October, 1879, are pub- 
lished in the Journal of the Anthropological Institute 
for 1880. 


Sir W. RipGeway describes in the November issue 
of Man a remarkable Irish decorated and socketed 
bronze axe, of which the provenance is doubtful, but 
it probably came from Co. Westmeath. The 


axe, 


60 mm. (23 in.) long, is remarkable because the maker ! 


made a careful scheme of ornamentation for the whole 
of its surface, dividing it into four compartments by 
means of four fine curved lines in relief, and adding 
the main feature, a band or frieze of chevrons, in 
refined and delicate relief running along the top of 
each side immediately under the delicate line running 
below the mouth of the socket. There is no similar 
specimen in the Irish National Museum or in the British 
Museum collections, now enriched by that of the late 
Canon Greenwell, nor does Sir John Evans describe 
any such in his ‘Bronze Implements.’’ But Canon 
Greenwell possessed an Irish socketed axe with ela- 
borate and refined decoration. This agrees fairly well 
with Sir W. Ridgeway’s specimen, which is said to 
have come from Rathowen, Co, Westmeath, and there 
is at least some probability that the Ridgeway axe 
may have been made in that area. 


THE progress of boundary delimitation in Europe is 
the subject of a short article and a useful sketch-map 
by Mr. A. R. Hinks in the Geographical Journal for 
December (vol. liv., No. 6). The Treaty of Versailles 
delimited the boundaries of Germany, subject, of 
course, to the result of the plebiscites in Schleswig, 
East Prussia, Silesia, and, in fifteen years’ time, in the 
Sarre basin. The Treaty of Saint-Germain-en-Laye 
delimited the boundaries of Austria subject to the 
result of the Klagenfurt plebiscite. The new frontier 
of Italy is not yet fixed in the north-east; the frontier 
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of Hungary is fixed only in the west. Czecho-Slovakia's 
and Poland's frontiers are incompletely delimited. In 
Eastern Europe the frontiers are still vague. It is 
proposed to revise the sketch-map and reissue it from 
time to time in the Geographical Journal. 


Tue Ordnance Survey decided in 1911 to undertake 
the levelling of an entirely new network in the British 
Isles to form the basis for a new series of bench marks 
and the map. 
shown bench 


heights shown on has 
that many of the altered 
their heights, either from subsidence or actual displace- 
ment; others have disappeared. The instruments and 
methods this work described 
in a paper on ‘Precise Levelling’? by Major E, O. 
Henrici read at the Institution of Civil Engineers cn 
December 17. The new lines are laid out so that it 
is possible to erect special ‘*‘ fundamental ’’ bench marks 
The marks of 
rock or on 


Experience 


marks have 


decided on for were 


at intervals of about twenty-five miles. 
these will be 
founded on rock. 
points, one consisting of a metal bolt let into the top 
of a granite pillar, for general use, and two lower 
marks which are buried, and are for the use of the 
Survey only; they will serve in time to come to check 
the height of the upper mark. 
of the difference of height between any two consecutive 
‘*fundamental’’ marks may be about o-or ft.  Inier- 
mediate bench marks take the form of gun-metal 
plates let into the surface of wails. 


fixed on solid concrete 


These marks have three reference 


The probable error 


In his new pamphlet (‘‘ The Stanton Drew Stones,”’ 
Bristol, 1s.) Mr. E. Sibree returns to the theme of 
his former publication (‘Stanton Drew: A Calendar 
in Stone’’), treating it in greater detail and with an 
abundant wealth of literary scholarship and interest- 
ing folk-lore. ‘The circles of 30, 12, and 8 stones 
respectively are referred to the days of the month, the 
months of the year, and the years of the Venus cycle 
Eight years of 12 months, each of 
2880 days; if to these added 
get 2922 days, very nearly eight 
Sibree shows that the same number 
is obtained from the Carnac stone calendar in Brit- 
tany. He draws the that the Stanton 
Drew calendar was Romans or by 
Romanised Britons in about the fifth century. Some 
confirmation is afforded by the fact that the diameters 
of the circles are 375, 150, and 100 Roman feet respec- 
tively, proportional to the numbers of stones in the 
circles, and by the presence of the Guild of Calendaries 
at Bristol in about a.p. 7oo. Much of the lore of 
Merlin and of the Welsh mythology is invoked to 
support this conclusion. It must be urged, however, 
that the lateness of the author’s date is surprising. 
The geometrical interpretation of the construction of 
the circles is very artificial and too complicated to be 
accepted as the intention of the erectors; in any 
case, it is really irrelevant to the main theme cf Mr. 
Sibree’s pamphlet, 


of intercalation. 
30 days, contain 
12+30 days we 
solar years. Mr. 


are 


conclusion 
erected by 


Mr. A. L. SHEATHER describes a malaria-like para- 
site found in the blood of an Indian buffalo. The 
animal suffered from irregular attacks of fever and 
anemia, and eventually died. The parasites occurred 
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in considerable numbers and in three forms—-small, 
large, and dividing (Agricultural Research Institute, 
Pusa, Bulletin No. go). Malaria-like parasites in the 
blood of ruminants seem to have been recorded only 
by Bruce, who found two antelopes infected in Nyasa- 
land in 1913. 

In the recently issued fascicle iv. of ‘Contributions 
a la faune des Indes néerlandaises”’ (vol. i.), published 
by the Instituts scientifiques de Buitenzorg, Dr. Paul 
van Oye gives an account of the Chetognatha found 
in fifty-one samples of plankton taken off the north 
coast of Java. He describes five new species of Sagitta 
and one of Krohnitta, and founds a new genus 
Zahonya. Details are given of the horizontal dis; 
tribution of the various species. Dr. A. L. J. Sunier has 
examined the collection of Stomatopoda in the fishery 
station and in the museum at Buitenzorg. The speci- 
mens prove to belong to known species of Squilla, 
Pseudosquilla, Odontodactylus, and Gonodactylus. 
Notes are given on seventeen species, the known geo- 
graphical range of several of which is considerably 
extended. 

In the paragraph in these columns on September 25 
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whole of the harvest was sent to China. But, appa- 
rently by way of experiment, a smail percentage of 
the catch was canned, while some was put upon the 
market in a fresh state, and is, it would seem, slowly 
winning favour as a table delicacy. Squid tentacles 
are said to rival the oyster in flavour. The kelp indus- 


| try, which was started during the war to furnish 
| potash, seems, from this number, to have come to an 


| the potash. 


end. But it is hoped that the plant will be re-started 
on a paying basis by the sale of certain by-products 
which are obtainable during the process of extracting 
No hint, however, is given as to the 
nature of these promising substances. 


THE Journal of Agricultural Research for October 15 


| contains two interesting contributions to the study of 


| plant nutrition. 


| sy. S. 


By determining the composition of 
barley at successive stages of its growth in soil, Mr. 
Burd demonstrated considerable losses of 
potassium and nitrogen from the plant at the be- 


| ginning of ear-formation, at which period the water- 


| extract of the soil has a minimum concentration. 


(p. 78) referring to a paper by Mr. E. W. Vredenburg | 


on ‘Observations on the Shells of the Family 
Doliidz,”’ the statement that “it appears that the 
genus Dolium is not known in formations older than 
the Oligocene” is in need of correction. Mr. E. A. 
Martin writes to point out that a Cretaceous Dolium 
is mentioned in Mantell’s ‘‘ Medals of Creation” and in 
the same author’s ‘‘ Geology of Sussex ”’ (1822, p. 196). 
by Sowerby in 1825 (‘‘ Mineral Conchology,” 
p- 34, pls. 426, 427). The figures represent casts of a 
large species of this genus. An analogous, if not 
identical, species of Dolium is recorded by W. C. 
Williamson from the Cretaceous formation of Mount 


diately above Beyrout (Proc. Geol. Soc. Lond., iii., 
1840, PD. 291). 

Dr. NATHAN Mvurtcu describes in the Journal of the 
Royal Microscopical Society (pt. 3, September, 1919, 
p. 221) a comparatively simple procedure for the isola- 
tion of a single bacterial cell. It consists essentially 
in making a very dilute emulsion of the culture and 
transferring a minute drop of this to a sterile cover- 
glass, which is quickly mounted on a cell so as to 
form a hanging-drop preparation. A ring of filter- 
paper moistened with saline solution is placed on the 
bottom of the cell, and serves both to prevent evaporation 
from, and addition of moisture to, the hanging drop, 
which thus ‘maintains a constant size. The prepara- 
tion is then examined microscopically, and if a single 
cell only is found to be present, a drop of melted 
sterile agar is added to the drop on the cover-glass, 
the preparation remounted on the cell, incubated, and 
a growth is thus obtained. 


WE learn, from California Fish and Game, vol. v., 
No. 4, that in 1919, for the first time in several 
years, squid were caught in abundance at Montery, 
California. Three Chinese firms have dried, in the past 
season, about 1,772,000 Ib. of this mollusc. Three tons 
of wet furnish one ton of dried squid. Practically the 
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The 
author considers that the most important condition of 
the soil solution for a high yield is an adequate supply 
of nutrient elements during the first half of the growth- 
period; subsequent high concentration is unnecessary, 
and may be undesirable. Similar results were ob- 
tained by Mr. D. R. Hoagland in carefully controlled 
sand and water cultures. Marked absorotion of all! 


| nutritive elements occurred throughout growth if suit- 
| able concentrations of the medium were continuous) 


This was described and figured as Delium nodosum | maintained, but the absorption in the later stages of 
vol. v.. | growth led to no important increase in vield. 
° 9 | . . . . . . . 
| tion is directed to the necessity of clearly distinguish- 


Atten- 


' ing between the concentration and the total supply 


of essential elements in the nutrient solution, since 


| rapid absorption by the plant may produce considerable 


| interesting information, is given in it. 


Gebeel Suneen, part of the Lebanon range, imme | alterations in the composition of the solutions. 
. on, « < ss“ = | 


A report of the Meteorological Committee for the 
vear ended March 31, 1919, has recently been issued. 
This is the first report since the Armistice. and much 
Immense strides 


| have been made in meteorology, and the Meteorologi- 
| cal Office has expanded accordingly, dependent on th« 





necessities of the war. Whereas the sum available 
including many costs for the Services, in the year 
1913-14 Was 29,380l., in 1918-19 it was 66,371]. A 


| much greater demand was made on the office fo: 


meteorological instruments, and for forecasts of all 
descriptions, including the upper air. The marin 
division, on the other hand, which is dependent fo: 
its information on the Royal Navy and mercantili 
marine, experienced a great falling off in the numbe: 
of documents received from observers at sea, thi 


| documents numbering 2738 in the vear 1913-14 an 
| only 43 in 1918-19. 


Throughout the war there wa: 
great activity in the supply of data to the Army, Navy, 
and Air Service, and the work commonly undertaken 
in times of peace was greatly augmented, althoug! 
most of the information was considered private an 
was withheld from the general public. The restric- 


| tions upon the circulation of meteorological informa: 
| tion were removed after the signing of the Armistice. 
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j.eports for the several branches of the office show the 
\ariety and extended work now undertaken. Any 


ture report will presumably be made through the 
\ir Ministry, to which the Meteorological Office is 
»w responsible. 

EXPERIMENTS have been carried out by Prof. Garelli, 
f Turin, on behalf of the Italian Government, with 
1e view of extracting nitrate of ammonia from sur- 
lus stocks of explosives. According to La Nature 
f November 29 last, the explosive mixture is placed 
1 special receptacles, a fixed quantity of water added, 
nd the whole allowed to stand. <A dense solution of 
itrate of ammonia is then formed, which is separated 
v decantation. Powdered peat is then added to this 
lution, and after mixing and drying the product thus 
btained it becomes a species of manure which is 
alled ‘‘ nitric peat.’’ This material, which has the 
ppearance of a blackish powder, has the following 
omposition :—Water, 17-8 per cent.; ash, 18-8 per 
ent. ; nitrate of ammonia, 42-8 per cent.; and organic 
natter, 20-6 per cent. Tests for ascertaining its value 
s a fertiliser have been carried out in the Alba dis- 
rict of Italy, and the resuits show that the action 
f this fertiliser is nearly equal to that of nitrate of 
soda. 

Dr. A. E. H. Tutron has recently published in the Pro- 
ceedings of the Royal Society (A, vol. xcvi., pp. 156-84) 
the results of an exhaustive study of the crystallographic 
properties of the monoclinic double selenates of the 
cobalt group, R,Co(SeO,),,6H.O, where R stands for 
potassium, rubidium, cw#sium, and ammonium succes- 
sively. Only the potassium and ammonium salts of 
the group had previously been studied. The results 
fulfilled expectation, and fully accorded with those 
obtained for the zinc, magnesium, nickel, and iron 
groups, and for the eight known groups of the 
analogous double sulphates. The dominating facts 
brought out are, first, the progressive character of 
ll the crystallographic and physical properties fol- 
lowing the alkali metals concerned, potassium, 
rubidium, and cesium; and, secondly, the almost per- 
fect isostructure of the crvstals of the ammonium and 
rubidium salts of the group. 


Tue Australian Institute of Science and Industry has 
published at Melbourne a pamphlet on ‘“ Engineering 
Standardisation,’’ by Mr. Gerald Lightfoot. The 
objects of standardisation in cheapening manufacture 
ind reducing maintenance charges and stocks, and 
in securing interchangeability of parts, are discussed. 
The British Standards Association is described, and 
under its influence other similar bodies are being 
formed in various countries. It is argued that if 
Australia neglects to take action, it will be imprac- 
ticable to develop her engineering industries at the 
same level as in other countries. The institute desires 
to carry out research work on lines similar to those 
in the case of the U.S. Bureau of Standards and the 
National Physical Laboratory. The outline of a 
scheme for the formation of a Commonwealth En- 


gineering Standards Association is given. It is men- | 


tioned that there is a multiplicity of voltages in elec- 
trical supply in Australia, and that merchants have 
to stock lamps for about twenty different voltages. 
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VoL. xu. of the Transactions of the Rochdale 
Literary and Scientific Society contains the papers that 
have been read before the society during the years 
1917-19. These papers, some fifteen in number, are 
entirely devoted to local subjects, and are mainly con- 
cerned with the history of the town and its institutions. 
There is a short article by Mr. E. L. Taylor on the 
Rochdale Grammar School (an old foundation dating 
back to 1564), two papers on the old Rochdale roads 
by Dr. Ashworth and Mr. A. P. Wadsworth, an 
annotated list of Querns found in the Rochdale dis- 
trict by Mr. J. L. Maxim, and a topical contribution 
by Mr. G. E. Leach on the connection of Rochdale 
with Peterloo in 1819. Of immediate interest to 
scientific readers we may note the interesting presi- 
dential address by Dr, Ashworth, in which he gives a 
brief but clear statement of the great and important 
part which Lancashire men and institutions have 
plaved in the striking advances which have taken place 
in electrical science during the last hundred years. 
The Rey. T. A. Jefferies contributes a short but sug- 
gestive paper on the natural transformations in the 
vegetation of Blackstone Edge, in which he traces the 
life-cycle of its plant associations. Dr. Ashworth’s 
paper on atmospheric pollution in Rochdale provides 
the local authorities with a valuable mass of facts on 
which to base legislative action to mitigate the evils 
of smoke, unfortunately inevitable in large industrial 
areas. Altogether, the volume is an excellent example 
of the kind of research work, both historical and 
scientific, which it is the peculiar province of local 


societies to undertake. 


A voLuMmE devoted to the ‘‘ Life and Letters of 
Silvanus Phillips Thompson ’’ has been prepared by 
his wife and his daughter, Miss Helen G. Thompson, 
and will be published by Mr. T. Fisher Unwin in the 
spring. Many of the letters relate experiences on 
journeys abroad, some record adventures of the anti- 
quarian in pursuit of early scientific literature, while 
others tell of battles for truth in some field or other. 
A few chapters deal solely with Thompson's scientific 
and public work, and contain appreciations of his 
books and original papers. Throughout the work 
there are many indirect testimonies to the warmth of 
personal regard which the frank geniality of his nature 
won for him and to the influences he exerted on the 


lives of those he met. 


Messrs. George Bell and Sons, Ltd., will publish 
almost immediately ‘“‘The Year-book of the Universi- 
ties of the Empire” for 1920, edited by W. H. 
Dawson. The latest list of the Cambridge Univer- 
sity Press includes :—The late Prof. J. H. Poynting’s 
“Collected Scientific Papers,” edited by Dr. G. A. 
Shakespear and G. Barlow, with biographical and 
critical notices by Sir Oliver Lodge, Sir Joseph 
Larmor, Sir J. J. Thomson, and Dr. G. A, Shake- 
spear; ‘“‘An Introduction to the Study of Cytology : 
An Outline of the Main Facts of Cytology for Ad- 
vanced Students,’ Prof. L. Doncaster; ‘* The Founda- 
tions of Einstein's Theory of Gravitation,’’ E. Freund- 
lich, translated by H. L. Brose; “A History of 





English Philosophy,” Dr. W. R. Sorley; ** Discovery 
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in Greek Lands,’ F. H. Marshall; and ‘ Life and 
Labour in the 19th Century,’ C. R. Fay. Messrs. 
Constable and Co., Ltd., announce ‘“ Montessori 
Experiments,’ Miss Blackburn. Prof. Patrick Geddes 
has written a volume, which Messrs. Longmans and 
Co. will issue shortly, on the life and work of Sir 
Jagadis Chandra Bose, the founder of the Bose 
Research Institute in Calcutta, 





OUR ASTRONOMICAL COLUMN. 


FIREBALL ON DECEMBER 25.—A brilliant fireball was 
visible on Christmas night at 1oh, 21m. at Bristol. 
It must have very much exceeded Venus in lustre, for 
it gave a flash which illumined the whole sky, and in 
that section of its flight where the greatest outburst 
occurred it left a streak about 3° long for 40 seconds. 
The apparent path was from 115°+34° to 105}°+ 1°. 
The motion was rather swift, the course of about 35° 
being traversed in 2 seconds. The radiant point is 
doubtful; it may have been at 165°+73°, 219°+75°, 
245°+72°, or 261°+62°. If the second is the correct 
position, the meteor may quite possibly be considered 
to have been a fragment of Mechain-Tuttle’s comet, 
which has a period of about 133 years. Further 
observations of the object would be valuable, and 
should be sent to Mr. W. F. Denning, 44 Egerton 
Road, Bristol. 


Comets.—The following continuation of the 
ephemeris of Finlay’s comet is for Greenwich ‘mid- 
night, frem the elements in Lick Bull. 


Po ia 
R.A, N. Decl. Log x Log 4 
em @ 3 

Jan. 2 3 3:36 21 47 01703 9°8160 
6 4m 22 2 0: 1806 9°85 10 

10 3 22 24 22 58 O-IQTI 98849 

14 3 31 21 23 27 02013 9:°9173 

18 3 40 9 23 55 O-2114 9°9485 


The comet will traverse the Pleiades on January 18. 

It is calculated that Holmes’s comet passed _peri- 
helion about November 30, and a search ephemeris 
was published. The comet is probably too faint to 
give much hope of its recovery. It has not been seen 
for two revolutions. ; 


RapIATION PReEssuRE.—The Astrophysical Journal 
for October last contains an article by Mr. Megh Nad 
Saha in which the opinion is expressed that the 
quantum theory of light will explain the repulsion of 
particles much more minute than those the dimen- 
sions of which are of the order of a wave-length. In 
the undulatory theory the repulsion is a maximum 
for particles of that order of magnitude, and becomes 
practically zero for those of the dimensions of mole- 
cules, Mr. Saha quotes the results of spectrum analysis 
of comets’ tails, and some laboratory experiments by 
Lebedew (Ann. der Physik, 1910), for the fact that 
gaseous molecules actually do suffer repulsion by 
radiation pressure, which he considers an argument in 
favour of the quantum theory. 

Assuming that a pulse of light gives al! its 
momentum to a hydrogen atom, the velocity imparted 
to the latter by each ‘“‘kick’? would be 66, cm./sec. 
Some calculations are given, from which the author 
deduces that by repeated “kicks’’ the atom might 
acquire a velocity of 6x 107 cm./sec., which has some- 
times been observed in the solar prominences. 

THe Orton Neputa.—We lately noted Dr. Berg- 
strand’s estimate of the parallax of this object, 0-0078". 
Prof. W. H. Pickering (Pubns. Ast. Soc. Pac., April. 
191g) contends for the value 0-0020". This is deduced 
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from assumptions of the absolute magnitudes of 
number of faint stars which appear to be associate: 
with the nebula. By comparing their photographi 
with their visual magnitudes, he concludes that thei 
spectral type is A or B, whence their absolute magni 
tude is unlikely to be very low. But this involves th 
conclusion that the brighter stars in Orion are super- 
giants. Rigel in particular would have 87,000 times 
the luminosity of the sun. But perhaps it is near! 
as easy to accept this as the value 5000 times the sun 
which results from Dr. Bergstrand’s parallax. Prot 
Pickering estimates for the masses of the faint B7 
stars in the nebula only four times that of Jupiter, 
using his parallax. With Kapteyn’s parallax 0-0054 
the mass would be one-twentieth of this. Either valu 
seems far too small for a body to attain the tempera- 
ture necessary to shine as a B star. 


SPHERICAL SHELL CRYSTALS IN 
ALLOYS. 


T the autumn meeting of the Institute of Metals 
recently held in Sheffield, Dr. J. E. Stead pre 
sented an account of his investigations on som: 
ternary alloys of tin, antimony, and arsenic, one 0! 
which was noticed by him to crystallise in a most 
unusual and remarkable way. 

Having found that the alloys of antimony and tin 
crystallise in what appear to be cubic crystals, and thos: 
of tin and arsenic in rhombohedral flat plates, he mad« 
trials with the object of finding how the metals would 
arrange themselves when the three elements wer¢ 
fused together and the melt allowed to cool. The results 
obtained were astonishing, for the crystals found in 
the matrix had the form of incomplete spherical shells, 
the radii of which were small or great, according to 
the time allowed for development. With rapid freezing 
the radii were less than half a millimetre; when it was 
protracted for one hour they were 5 mm. or more. 
The most perfect structural arrangement of _ the 
crystals was obtained in an alloy containing from 
70-85 per cent. of tin, 25-15 per cent. of antimony, 
and 4-5 per cent. of arsenic. Whether cooled slowly 
or quickly, the polished surface of the alloys, after dis 
solving away the matrix, is very suitable for printing 
blocks, since the hard crystals stand out in bold 
relief (see Fig. 1). The alloys are very brittle, and 
the fracture was found to travel midway along the 
shell walls. An alloy containing tin 7o per cent., 
antimony 25 per cent., and arsenic 5 per cent. gave 
the following arrests on cooling :— 


(1) First separation of crystals 440° C. 
(2) Retardation in cooling between 325° and 320°C. 
(3) Solidification of the eutectic ...  244-9° C. 


The last-named temperature agrees closely with thai 
of the eutectic of the tin-antimony alloys. The con- 
clusion is, therefore, warranted that the eutectic can- 
not contain more than a trace of arsenic, an inferencé 
confirmed by experiment. It was afterwards shown 
by analysis that the primary crystals contain a maxi- 
mum amount of arsenic, and that, as crystallisation 
proceeds, the deposits contain less and less of this 
metal. 

A large number of ternary allovs were prepared. It 
was found that, while it required 2-5 per cent. of 
arsenic in the presence of 25 per cent. of antimony t 
produce slightly curved crystals, o-5 per cent. of arsenic 
in the presence of 3:75 per cent. of antimony yielded 
curved segments in the upper layers. In an alloy con- 
taining 1-65 per cent. of arsenic, 14:35 per cent. of 
antimony, and 85 per cent. of tin, spherical crystals 
were found in the top layers, below these smaller seg- 
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ments, under the latter cuboidal crystals, while the 
lowest stratum consisted of the eutectic. It was evi- 
dent that the compound richest in arsenic was the first 
to freeze and floated upwards to the surface. As yet 
the analyses have given no decisive results as to the 
composition of these shells. Further details have been 
promised by Dr. Stead, and will be published in due 
course. 


Fic. 1 (Nature-print). 


In the instance just quoted, four distinct stages of 
crystal growth can be observed. When, however, the 
proportion of antimony is between 20 and 25 per cent. 
and that of arsenic about 5 per cent., the primary 
crystals are distributed evenly through the whole alloy 
and there is no stratification. 

That the primary crystals which form in such alloys 
are spherical shell crystals was shown by chilling 


1G. 2 (Photograph). 
them just below the first thermal arrest. Fig. 2 
depicts the structure after this operation. Sections 
of the shells are visible which. are smooth on the 
concave, but slightly broken on the convex, side, 
due possibly to the stresses set up during quenching. 
Vith somewhat slower cooling, as shown — in 
ig. 3, both surfaces of the shells are seen to be 
ooth. That these are composite and contain a 
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hard primary core was shown by grinding and polish- 
ing experiments. 

In the latter part of his paper Dr. Stead quotes the 
opinion of Mr. L. J. Spencer, to whom specimens of 
the alloy containing spherical shells were submitted 
for his opinion, and who furnished Dr. Stead with 
important data regarding the curvature of crystals in 
minerals. Mr. Spencer’s complete notes on the subject 
have been communicated to the Mineralogical Society. 
In them he refers to various instances of apparent 
curvature classified under these headings :— 

(1) Curved crystallites; (2) capillary habit; (3) ag- 
gregations of crystals; (4) interfacial oscillations; 
(5) vicinal faces; (6) bent crystals; (7) twisted crystals; 
and (8) cylindrical and spherical crystals. 

It would appear that, according to his view, the last- 
named constitutes the closest analogy to the alloy in 
question. ‘“‘The mineral kylindrite is a sulphur salt 
of tin, lead, antimony, and iron. It has the ap- 
pearance of consisting of tightly wound rolls of foil 
with a smooth surface and a brilliant metallic lustre. 
The ore consists of large numbers of these rolls, with 
a more or less radial grouping. . . . The rolls have a 
diameter of a few millimetres up to one centimetre, 
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Fic. 3 (Photograph). 


and reach a length of three to four centimetres. They 
flake off in concentric cylindrical shells with all the 
appearance of a perfect cleavage, very similar to that 
of the allied minerals, franckeite and teallite. These 
cylindrically curved cleavage flakes are perfectly 
bright and smooth and show no visible signs of being 
built up of smaller elements. Spherical aggregates of 
crystals possessing a perfect cleavage are, however, 
met with, but here a radial grouping is much more 
common than a concentric arrangement. Examples of 
radiating spherical aggregates of lamellar crystals with 
platy cleavages are pyrophyllite, zeophyllite, gyrolite, 
fardelite, tyrolite, etc.’’ 

With reference to the cases of curvature in mineral 
crystals thus referred to, Dr. Stead contends that none 
approach in character or form the spherical shell 
crystals obtained in his ternary alloys; that radial 
crystallisation round a nucleus is common in 
minerals, but the spherical form finally produced is 
an aggregation of many crystals, and not a single 
crystal; and that kylindrite consists of a number of 
evlindrical crystals which have formed round a central 
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axis and are not independent cylinders. He states that 
no case is known to him in which the idiomorphic 
forms of the crystals are segments of spherical shells 
which have crystallised out of a liquid except in the 
ternary alloys referred to. The reason why idio- 
morphic shell crystals develop under such conditions 
and the laws which govern their formation await 
further research. Meantime, Prof. Bragg, to whom 
some of the separated crystals have been sent, has 
kindly promised to study them. nm. €. B.C. 


FORECASTING FROSTS. 

N most countries during the spring, and to a lesser 
extent in the autumn, there are periods in which 
the meteorological conditions result in a frost. 
Leaving out of the question spells of cold weather, 
the prediction of which is the concern of a Meteoro- 
logical Service, there remains the possibility of local 
frosts in isolated districts, occurring on clear, windless 
nights and lasting for a portion of the night and 
early morning. ‘These frosts are capable of doing 
great damage to fruit-trees, etc., and the possibility 
of forecasting them in time for the fruit-growers to 

take precautions is of interest and importance. 

It has long been recognised that local cooling of 
the soil can be largely prevented by a smoke pall 
produced by the burning of damp materials such as 
straw. Boussingault (‘‘Economie Rurale,” Paris, 
1844) discusses this, and records an observation on 
the point by Pliny. In America definite systems of 
frost prediction have been in operation for some 
years, and practical methods have been evolved by 
which the grower can economically combat the 
danger to his crops. A study of these preventive 
measures is instructive in showing that several causes 
are concerned in producing a frost. The methods are 
varied. Leaving out those which attempt to delay 
the flowering-time until the danger period is 
past, they fall into four main classes:—(1) In- 
creasing the water-content of the area (spraying 
or flooding); (2) ‘‘smudge’’ burning (damp smoke 
from wet straw, etc.); (3) temporary roofing; and 
(4) dry heating. The last method supplies additional 
heat mainly; the other three are largely indirect, and 
aim at reducing the rate of temperature fall either 
by increasing the heat capacity of the soil by the added 
water or by restricting the radiation from the soil. 

Up to the present no complete correlation has been 
made of frost in any particular locality and its causes. 
For this purpose an examination by statistical methods 
of a series of continuous observations (of the auto- 
matic recording type) of meteorological factors is 
needed. The published papers deal usually with cne 
factor, such as dew-point or air temperature, and the 
number of daily observations made is small. This is, 
no doubt, due to the necessity of keeping the cost of 
apparatus and working as ‘ow as possible for the 
sake of the growers. However, a general idea of the 
factors concerned can be obtained from a broad survey 
of the various papers. 

The effect of an overcast sky on air temperatures 
near the ground has been studied by Hellman 
(Preuss. Akad, Wiss., Berlin, 38, 1918, p. 806), who 
on clear nights found an exponential decrease of 
temperature with height, the average difference from 
ground-level to a height of 50 cm. being 3-79 C. An 
increase of cloudiness by 1° of scale (o=clear, 
to=overcast) diminished this difference by at least 
4° C, There was no temperature gradient when the 
sky was overcast, while windy and rainy weather 
resulted in a slight reversal of the gradient. Schubert 
(Met. Ztsch., 32, 1915, D. 343) considers that during 


the last half of the night the fall of temperature is 
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relatively greater with dry than with moist air, owing 
to the formation of dew, and frost from the latter 
resulting in latent heat being set free by the con- 
densation. The presence of water-vapour in the 
atmosphere also retards the radiation cooling of the 
soil. 

J. Warren Smith (U.S. Monthly Weather Review, 
42, 1914, Pp. 5733 45, 1917, Pp. 402) has examined the 
accuracy of various methods of temperature predic- 
tion. The first, and simplest, is to subtract from 
the maximum temperature of the day the known 
average fall in temperature on clear, still afternoons 
and evenings for the appropriate period of the yea: 
This temperature range varies in different months, 
but is remarkably uniform under similar topographical 
conditions and at similar seasons of the year. It has 
been used by Church (Nevada Station Report, 1915, 

. 46). 
th second method is due to Smith, and involve: 
two temperature readings daily. Smith discovered tha 
the daily temperature curves showed marked similarit) 
in periods of caim, clear weather when a high-pressur 
system was centred over the district and conditions 
were favourable for strong insolation during the da) 
and free radiation at night. For these curves th: 
half-way point in the temperature fall from the 
maximum of one day to the minimum of the next 
morning (the ‘“‘median’’) occurred at very nearly the 
same time. Hence a forecast of the probable mini 
mum ‘can be made by subtracting from the maximum 
the temperature shown at the time previously ascer- 
tained. to be that of the median. and then subtracting 
this difference in turn from the observed median tem 
perature. The values thus obtained agreed much 
more closely with the observed minima than _ thos: 
given by the original dew-point method, which i: 
mentioned immediately below. 

The third method, as developed by Smith, is an 
elaboration of the dew-point determination. This 
as used by Hazen (Minn. Expt. Sta. Bull. 12, 1890), 
and by O’Gara (U.S. Farmers’ Bull. No, 401, 1915), 
consists simply in determining the dew-point in th: 
early evening (6-10 p.m.), and assumes the dew-poin' 
temperature will be the probable minimum tempera- 
ture reached. Smith found that the prediction could 
be made much more accurately if the relativ: 
humidity of the atmosphere was also determined, 
and he used the correlation method to show tha 
with high relative humidity the minimum temper: 
ture falls below the determined cew-point, while with 
low relative humidity the reverse is true. A satis 
factory equation expressing this relation was obtained 

Y=18-314—0739R, 
where R=relative humidity in the evening, and Y i 
departure of minimum temperature of the followin: 
morning from evening dew-point. A determinatic 
of R gives the value of Y, which added to (or su! 
tracted from) the dew-point gives the probable mi: 
mum temperature to be expected. The numeric 
terms in the equation differ for different localities. 

Recently T. B. Franklin (Proc. Roy. Soc. Edin 
39, 1919, p. 120) has published some observatio 
on the cooling of the soil at night, with speci 
reference to late spring frosts, and has arrived at 
number of important conclusions, which will he’ 
considerably in developing methods for forecasti 
the minimum surface-soil temperature in this count: 
As a result of observations of temperatures in the a 
on the soil, and at a depth of 4 in., Franklin conclu: 
that a prediction of frost depends on assessing | 
value of :—{1) Average relative humidity during | 
night; (2) the temperature of a given depth (4 in.) 
the time of surface minimum temperature; (3) | 
conductivity of the layer between the assigned dep!» 
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and the surface; and (4) the difference between the 
surface-soil minimum and that of the air above it. 


These determinations are necessary because :—(i) The | 
radiation from the soil on calm, clear nights is a | 


function of the relative humidity (A. Angstrém, 
Smithsonian Misc. Coll., 65 No. 3); (ii) the radia- 
ttn from the soil can be accounted for in balancing 
the upward conduction and the latent heat of 
freezing, the residue only cooling the soil; and (iii) the 
temperature of the surface soil rapidly falls sufficiently 
below the temperature of the 4-in. depth to make the 
conduction from this depth balance the radiation ; after 
this the surface temperature falls no faster than that 
of the 4-in. depth. 

Franklin has also noted rapid changes in under- 
ground temperature (6-in. depth) after heavy rain. 
This he attributes to the receding water drawing hot 
or cold air into the soil, but it is scarcely possible 
that the volume of air thus drawn in could supply 
or abstract sufficient heat to account for the observed 
differences. These latter are in the direction which 
would be expected from the time of the day when 
the readings were taken; and while the re-aération 
of the soil may have slightly increased the tempera- 
ture changes, it is unlikely that it had a predominating 
influence. B. A. Keen. 


LUBRICATION AND LUBRICANTS. 
HE meeting of the» Physical Society held on 
November 28 was devoted to a discussion on the 
subject of lubrication, suggested by a paper on “ Oili- 
ness and Lubrication” by Mr. R. M. Deeley, sent by 
the Committee on Lubrication. Other contributors 
included Dr. Stanton, Principal Skinner, Messrs. 
W. B. Hardy, Dorman, Southcombe, Martin, Arch- 
butt, Edser, and Dr. H. S. Allen. 

In the consideration of lubrication problems a clear 
distinction must be made between two prevailing 
conditions, viz.: (1) Those in which the solid sur- 
faces are completely separated by a film of oil, as 
occurs in the lubrication of cylindrical journals and 
their bearings working under mederate pressures, 
revolving at high speed, and supplied with abundance 
of oil; and (2) those in which, owing to the shape or 
condition of the surfaces, the kind of motion, high 
bearing pressure, low speed, or an inadequate supply 
of oil, the oil-film cannot form completely, or becomes 
broken, and the solid surfaces come into contact. 
In (1) the friction is entirely due to the viscosity of 
the oil, as proved by Beauchamp Tower and Osborne 
Reynolds. Engineers have Reynolds’s theory to guide 
them in the design of bearings so as to secure fluid 
friction, and it is possible by determining the viscosity 
and chemical characteristics of an oil to form a sound 
opinion as to its suitability to meet the required condi- 
tions. In (2) the circumstances are quite different. 
Lubricating value is then found to depend upon some 
property which is quite distinct from viscosity, and 
has been called ‘‘oiliness.”’ 

In opening the discussion Dr. Stanton referred to 
experiments recently made at the National Physical 
Laboratory for the Lubrication Committee with the 
Lanchester worm-gear testing machine, in which 
working pressures of several tons per square inch 
are developed, showing that in the case of all the 
mineral oils tested the lubrication at a certain tem- 
perature suddenly became imperfect, the friction 
irregular, and the efficiency of the gear fell off. With 


fixed oils no such “breaking-down”’ point was ob- | 


served under the conditions of the tests, and it was 
found that by adding quite a small percentage of 
fatty oil to a mineral oil the breaking-down point, 
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though not obliterated, occurred at a higher tem- 


| perature. 


Mr. Deeley described and exhibited a small hand- 
driven machine which he had inverted for the purpose 
of measuring the oiliness of lubricants under condi- 
tions of metallic contact. Three flat-ended metal 
studs, each 5/32” in diameter, secured concentrically 
as feet to a.metal disc, rested upon another metal disc 
which could be slowly rotated. The upper disc could 
be weighted as desired, and actuated a spindle to 
which a spiral spring and a recording finger were 
attached. The lower disc, when rotated, carried the 
studs and upper disc with it by friction until the stress 
in the spring caused the surfaces to slip, when the 
pointer gave the frictional resistance, oscillations being 
damped by gearing the spring and pointer to a train 
of wheels. Experiments made with this machine 
showed that the static friction depended upon the 
nature of the metal surfaces in contact as well as 
upon the oil, and the fatty oils which in practice are 
found to be the best lubricants gave lower static 
Mr. Deeley’s view 
is that the oil, or some constituent of it, enters into 
physico-chemical union with the comparatively rigid 
metallic surface, forming a composite film having the 
yielding nature of velvet-pile, and that the best lubri- 
cants are those which produce the most easily sheared 
contact films. . 

Dr. Allen directed attention to the important work 
of Irving Langmuir on surface films, and suggested 
that the property of ‘‘oiliness’? depends upon the 
chemical forces called into play between the active 
part of the oil molecule and the solid surface of the 
bearing, and not only on the nature of the lubricant, 
but also on that of the solid surfaces with which the 
liquid is brought into contact. 

Mr. W.B. Hardy referred to the work carried on by 
his son and himself, and discussed by them in the Philo- 
¢ In the apparatus they 
used there was onl; one point of contact between the 
which consisted at first of a curved 
watch-glass on a flat glass plate, and latterly of 
shaped surfaces of bismuth. The force 
measured was that necessary to cause the curved 
surface to slide over the plate when lubricated by the 
films formed by individual chemical substances repre- 
sentative of various groups of chemical compounds. 
authors concluded that the true function of a 
lubricant was to reduce the energy of the surface, 
and thereby to reduce the capacity for cohesion and 
the resistance to slip when two composite surfaces 
are applied one to the other. This, in the opinion of 
the present writer, is the conclusion to which ll 


| recent work leads, and the problem before the chemist 


is to determine in what manner the molecular struc- 
ture of the chemical compounds in lubricants deter- 
mines their “ oiliness.”” 

The practical side of the problem cannot, however, 
be neglected, and it is necessary to experiment with 
commercial lubricants acting between such dissimilar 
metal surfaces as are used in the construction of 
machines, in order to obtain the information which 
engineers require to guide them in the lubrication cf 
machinery. Mr. Southcombe’s observation that the 
interfacial tension between oil and water and oil and 
mercury is much higher with mineral oils than with 
fatty oils, and that the addition of a very little free 
oleic acid to a mineral oil greatly lowers the surface 
tension, is of great importance. It appears that by 
adding 1 per cent. of free fatty acid to a mineral oil the 
lubricating power is increased as much as by adding 
a verv much larger percentage of fatty oil. The 
emulsifying properties can also be materially modified 
by the addition of fatty acids. 





NATURE 


| JANUARY I, 1920 





ADULT EDUCATION. 
“THE Final Report of the Adult Education Committee 
of the Ministry of Reconstruction (Cd. 321, 1s. 9d.), 
appointed in July, 1917, as a Sub-Committee of the 


Minister presided, but afterwards, on the establish- 
ment of the Ministry of Reconstruction, as a Commit- 
tee of the Department, has been issued and presented 
to the Prime Minister, in the absence of a Minister of 
Reconstruction to succeed Sir Auckland Geddes. It 
is a most informing and suggestive document, and 
has been preceded by three interim reports dealing 
respectively with industrial and social conditions in 
relation to adult education, and suggesting drastic 
reforms, both industrial and social; education in the 
Army; and libraries and museums, in which it is 
insisted that a much closer relationship and co-opera- 
tion should be arranged with other branches of educa- 
tional work, even to the extent of the transfer of their 
administration to the local education authorities. 

The Committee was presided over by the Master of 
Balliol, who has prefaced the Report by a most illu- 
minating covering letter addressed to the Prime Minis- 
ter. The Committee comprised scholars, employers, 
trade unionists, and representatives of the Workers’ 
Educational Association, and included men and women 
fully conversant with the needs of working people and 
others, and familiar with the work of the various 
educational po momen both public and private. 
Its terms of reference were :—‘‘ To consider the provi- 
sion for, and possibilities of, adult education (other 
than technical or vocational) in Great Britain, and to 
make recommendations.” The scope of the inquiry 
necessarily covers a wide field, but it has been fully 
considered in its various aspects, and comprises a 
history and general review of adult education since 
1800; standards and methods in adult education and 
its weaknesses and possibilities; the relation of the 
State and local authorities and of the higher institu- 
tions of learning to adult education; the supply of 
teachers; the development of adult education in rural 
areas; the relation of technical to humane studies; 
the organisation and finance of adult education; and 
concludes with certain valuable recommendations for 
its effective establishment. 

The Report covers 178 pages, and, as is the case 
with the interim reports, is unanimous. It is followed 
by four important appendices, the first of which 
reviews respectively and at great length the present 
provision of the means and facilities of adult educa- 
tion; the part played therein by the local authorities ; 
the universities in respect of lecture extension courses, 
and especially of tutorial classes; vcluntary agencies 
such as the Workers’ Educational Association; the 
colleges for working people, including the London 
Working Men’s College and the Ruskin and Labour 
Colleges at Oxford; the educational work of resi- 
dential settlements like Tovnbee Hall and the Pass- 
more Edwards Settlements, and of non-residential 
such as Swarthmore, Leeds; the Gilchrist Trust, the 
National Home Reading Union, the co-operative 
movement, and other activities of literary and scientific 
societies; war-time developments; and, finally, adult 
education abroad. The further appendices deal with 
university education in London and in Wales, the 
report of the Committee on the position of natural 
science and that of modern languages in our educa- 
tional system. ‘The appendices, which are replete with 
statistics and fertile in suggestion, cover 200 pages 
of the Final Report. 

The Report lays down as an absolute condition cf 
future civilised progress that education, taken in its 
true sense, is the basis and postulate of all urgent 
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problems of reform, whether they refer to domestic 
questions such as those of nationalisation, the claims 
of Labour to better conditions of life, the position of 
woman, the subject of a Second Chamber, and social 


n i 7 1 j | matters such as those of drink and prostitution, or to 
Reconstruction Committee, over which the Prime | 


political questions dealing with the Imperial position 
in relation to the self-governing Dominions or to 
India and Egypt, or to the international problems 
involved in the redrawing of the map of Europe on 
sound lines of nationality with due regard to the 
claims of racial and religious minorities. 

These serious and urgent problems will not find a 
speedy and wise solution until we have an educated 
and enlightened public. There is abundant evidence, 
in the opinion of the Committee, of the demand of 
the adult members of the public for the means of a 
humane and liberal education, which shall include 
literature, modern languages, local and general his- 
tory, economics, art, and the natural sciences. There 
is latent in the mass of the people a capacity, far 
from being recognised as it should be, to rise to the 
fundamental conceptions of great issues and to face 
the difficulties incident to their realisation. 

The Committee has based its main conclusions on 
the following propositions:—The main purpose of 
education is to fit a man or woman for life as 
a member of a civilised community, and so the educa- 
tion of the adult must proceed on the lines of suc- 
cessive periods in his education: the family, the 
school, the trade union or the profession, and the 
locality, which are all successive stages, and reach 
their fullness in the life of the community; and 
whilst each part of the process must be related to its 
appropriate stage, the goal of all education must be 
citizenship, viewed in relation to both rights and duties 
on the part of the individual as a member of the 
community. This is the raison d’étre of the need for 
facilities for education and training 

Adult education must not be regarded as a luxury 
for a few exceptional persons, or as a thing which 
concerns a short span of early manhood, but as an 
object of permanent national necessity, as an :n- 
separable aspect of citizenship, and be therefore uni- 
versal and lifelong, spread systematically and uniform] 
over the whole community in its own interest and as 
a dutv to its members. All possible encouragemen' 
should be given to voluntary organisation, so that 
there may be freedom of experiment and that thei 
work may find its appropriate place and opportunit 
of development in the national educational system. 

The tutorial class methods of instruction are un- 
reservedly praised in the Report, and, in order that 
the higher institutions of learning shall be enabled t: 
take their full share in their development, the demand 
is made that the State and the local authorities shal 
place more abundant resources at their disposal, s 
that their staffs of teachers may be largely increased 
In the present crisis of the nation’s affairs is foun: 
the chief and abiding reason for the speedy adoptio: 
of the Committee’s recommendations. 


AN OBSCURE DISEASE, ENCEPHALITIS 
LETHARGICA.! 


BOUT two vears ago reports began to appear con- 
cerning a “new” acute general disease associate! 

with a condition of apathy and drowsiness which 
passed into lethargv. Other striking features were 
progressive muscular weakness and _ paralysis 0! 
various cranial nerves, leading especially to squint. 
The prevailing abnormal ‘conditions of life and living 


1 Report of an Inquiry into an Obscure Disease, Encephalitis lethargic: 
Local Government Board Reports (New Series, No. 121), 1913. 
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caused suspicion at first to fall on articles of diet. 
Thus some observers were struck by a similarity to 
cases of botulism, a disease due to the poisons of a 
pacillus which can flourish in foodstuffs kept out of 
contact with air, as when meat or vegetables are im- 
mersed in a weak pickle. Others suggested that 
some essential accessory factor had been lacking in the 
diet, so leading to a “deficiency ’’ disease, perhaps 
analogous to beri-beri, in which nervous symptoms 
are prominent from affection of the peripheral nerves. 
But the wide area over which cases were distributed, 
and the rarity with which more than a single member 
was attacked in any one family, almost excluded such 
theories of causation. 

Further clinical investigation, and especially patho- 
logical examination, established the close resemblance 
between the new disease and the well-known condition, 
acute poliomyelitis or infantile paralysis. In both 
diseases the essential pathological feature consists in 
microscopic areas of inflammation, with cellular in- 
filtration, consisting largely of round cells, in the 
perivascular lymphatic sheaths and in the grey matter. 
In Encephalitis lethargica these changes were most 
noticeable in the upper part of the pons and in the 
basal nuclei. In the affected areas the nerve-cells 
showed the usual changes indicative of degeneration. 
In addition, Marinesco found degeneration of the 
Purkinje cells of the cerebellum in the two cases 
examined by him; such changes are similar to those 
observed by Mott in shell-shock, and previously studied 
by Crile, who considered them an expression of cellular 
exhaustion. 

Thus the nervous lesions did not at all resemble 
those originally investigated by Marinesco in botulism. 
On the other hand, there are certain well-marked 
differences from infantile paralysis as regards the 
localisation of paralysis, which in the new disease 
mainly affects the cranial centres, while the spinal 
cord is commonly the site of lesions in infantile 
paralysis; also there is a practically equal incidence 
of the disease at all ages, whereas infantile paralysis 
affects mainly children and young adults. But such 
differences are possibly within the limit of variations 
which may occur in a clinical ‘‘ entity’ or “‘ syndrome,” 
since modern investigation of infective diseases in 
general has taught that the number of “ typical "’ cases 
of any condition mav constitute a variable, and some- 
times relatively small, proportion of the total number. 

The experimental results are of greatest importance, 
however, as tending to show that the two diseases are 
distinct in their causation. It has been well estab- 
lished by various observers in different parts of the 
world that in cases of infantile paralysis the central 
nervous system especially harbours the virus, and that 
the disease can be transmitted to monkeys bv intra- 
cerebral inoculation with glycerinated emulsions of 
brain or spinal cord. On the other hand, McIntosh 
consistently failed to transmit the new disease to 
monkeys by injecting emulsions of nervous tissue from 
cases under similar conditions to those which are suc- 
cessful in poliomvelitis. 

The disease, after obtruding itself in the spring and 
early summer of 1918, has again relapsed into 
obscuritv for the time being. The valuable work in 
this report has outlined the natural historv of the 
manifestations. but the failure to reproduce the 
disease experimentally or to identify any micro- 
organism as constantly associated with it has pre- 
vented the elaboration of a basis for dealing with a 
future outbreak. It may be presumed that, like 
infantile paralysis. it is a disease to which the 
Majority of individuals are relatively resistant, and 
that healthv carriers. who harbour the virus in the 
Nose and pharvnx without themselves suffering from 
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ill-effects, probably play a large part in dissemination. 
The practically simultaneous occurrence of En- 
cephalitis lethargica in this country, France, and 
Austria is another of the unaccountable manifestations 


of the disease. . &. B. 


EXPLORATION OF NORTHERN 
GREENLAND. 

“T HE second Thule Expedition to northern Greenland 

in 1916 to 1918, under the leadership of Mr. 
Knud Rasmussen, is the subject of articles in the Geo- 
graphical Review for August and September (vol. viii., 
Nos. 2 and 3). With Thule on Melville Bay as a base, 
the main party of the expedition left on a long sledge 
journey to explore the northern coast of Greenland 
between Robson Channel and Peary Land. This coast 
had been only roughly sketched by Peary on one of 
his northern journeys. Mr. Rasmussen’s party charted 
it in detail between St. George’s Fjord and De Long 
Fjord. It was found that Nordenskjéld Inlet, at one 


| time supposed to be the end of the so-called Peary 


| St. 


Channel, but disproved in 1907 by Mylius Erichsen, is 
a short fjord ending in a glacier. The distribution of 
ice-free land was found to be the opposite of what 
was before believed to be the case, the land round 
George’s Fjord being ice-free, and that round 
Nordenskjéld_ Inlet ice-covered. Mr. Rasmussen 
failed to find any ruins of Eskimo houses in that dis- 
trict, or any signs that Eskimo had ever migrated 
round the north coast of Greenland. This was 
previously supposed to be the route by which Eskimo 
at one time reached the east coast, where traces of 
camps and villages are numerous. Musk-oxen may 
have migrated in small herds round the north, but the 


| general conditions of hunting are so poor that Eskimo 


are unlikely to have been attracted to the route. The 
ice-free areas are not large enough to furnish sufficient 
game for a wandering tribe, and the conditions of th: 
pack-ice along the north-west coast make hunting on 
the sea impossible. Mr. Rasmussen believes that the 


| east coast natives travelled from the west by Cape 


Farewell, and that reconnoitring parties of hunters 
went so far north as Independence Fjord. The 
botanical work of Dr. Thorild Wulff, who died from 


| starvation, was important, and Mr. Lauge Koch ob- 


tained valuable geological results. The new map of 
the coast, of which a sketch is added to the article, 
was carefully prepared, fortv observations of latitude 


| and forty determinations of longitude being taken. 





1QUATIC FAUNA OF SEISTAN. 
NDER the the Indian 
Research Annandale 

S. W. Kemp undertook in November, 
and January, 1918-19, an_ expedition 
and Baluchistan with the object of 
whether the disease Bilharziasis (or 
miasis) occurred in Seistan, and, in particular, 
whether any of the known molluscan hosts of 
the parasite were to be found in that region. So 
far as the medical part of the inauiry was concerned 
the results were negative, but the opportunity was 
taken to make a collection of the limited aquatic 
fauna of the country. The zoological results of the 
expedition are now in course of publication as a 
special volume of the ‘‘Records of the Indian 
Museum” under the title of ‘‘Renort on the Aquatic 
Fauna of Seistan.’”? In an introductory essay Dr. 
Annandale describes the physiographical conditions of 
the Hamun-i-Helmand, the basin into which the 
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Helmand River flows, and which is occupied, ac- 
cording to season, by a large lake or by a series of 
lakes of variable area. 
flood-time the Hamun overflows, by the Shelagh River, 
into the Gaud-i-Zirreh, *‘the Dead Sea of the Hel- 


Owing to the fact that in | 


mand system,’’ its waters do not reach a high degree | 


of salinity, and it sustains a fauna, impoverished 
indeed, 
lakes. Dr. Annandale points out that although the 
Hamun occupies part of an ancient lake-bed, ‘there 


but rich in comparison with that of true salt | 


value of e/m obtained that the ions consisted of 
mercury. 

The report of the committee on wireless telegrap)y 
was of special interest on account of the observations 
made on the strength of signals during the rec nt 
solar eclipse. It was, however, too early to give «1 
very definite conclusions, although it was stated that 
Malta and Paris had received signals of increased 
intensity during the eclipse. Bearing on the sane 


| point, Prof. G. N. Watson gave a résumé of his rec: nt 


has been no biological continuity between the old lake | 


and the recent one.’’ The present lake may even 
have originated within historic times by a shifting of 
the course of the Helmand River. Dr. 


describes the Cyprinid fishes of the genus 


Annandale | 
Dis- | 


cognathus found in the region and, in collaboration | 


with Dr. B. Prashad, the Mollusca. 


In the case of | 


the latter it is pointed out that the fauna shows a | 
| argon and helium and on the luminosity produced in 


mingling of Palwarctic and Oriental types and a note- 
worthy absence of Western Asiatic elements. 
fauna, however, ‘“‘is a starved one, in which only 
species of great adaptability can survive.”’ 


The | 


PHYSICS AT THE BRITISH ASSOCIATION. | 


NE day Section A_ was 


of 


devoted almost | 


entirely to matters relating to wireless tele- | 


graphy. Prof. Eccles opened a_ discussion 


on | 


thermionic valves, giving a general description of the | 
history and development of the three-electrode valve, | 


explaining its rectifying property, 
heterodyne reception, and the arrangements necessary 
to produce continuous waves. Experiments 
shown illustrating these uses of the valve, and the 
way was thus prepared for the discussion of special 
points by subsequent speakers. Prof. Fortescue 
directed attention to the functions and properties of 
the various parts of the valve in some detail. 
hot filament is the source of the electrons upon which 
the action of the valve fundamentally depends; with 
tungsten filaments as at present used only 4} per cent. 
of the energy heating the filament is usefully em- 
ployed as electron emission. This efficiency might be 
improved by using oxide-coated filaments or higher 


the method of | 


were | 


The | 


temperatures, but at present neither of these rnethods | 


has been entirely successful in practice. 
tion of the grid and the question of freeing the anode 
and containing vessel from occluded gas during 
numping were also discussed, and the importance of 
investigating the methods of removing the last traces 


The construc. | 


of gas and examining their nature was emphasised. | 


Dr. Whiddington directed attention to the possibility 


of using valves and oscillating circuits for making | 
for 


many standard physical measurements. Thus, 


example, the coefficient of mutual induction can be | 


determined by observing the degree of coupling at | 


which oscillations are just started and maintained. 


He also alluded to Prof, Eccles’s example of the | 
extreme sensitiveness of heterodyne reception as illus- | 
trated by the effect of passing coal-gas between the | 


plates of a condenser in an oscillating circuit. The 
temperature coefficient of resistance, the conductivity 
of flames, the permeability of liquids, and other 
quantities could aiso be measured by this delicate 
method. 

In a paper entitled ‘‘A Wireless Method of Measur- 
ing e/m”’ Dr. Whiddington showed how oscillations 


may be set up in valve-circuits, not including capaci- | 
The oscillations are produced | 
by bursts of electrons from hot spots on the filament | 
of a soft valve and the periodic return of positive ions | 
| Einstein’s new law when the light passes near a 
| body. 


ties and inductances. 


from the space between the grid and anode. Jn the 
special experiments described it was shown from the 
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work on the diffraction of electric waves, in whi 
starting from the Heaviside-Eccles hypothesis of con 
duction in the upper regions of the atmosphere, 
Austin’s formula can be obtained as a result of 
tain simple assumptions. 

Papers were read by Prof. Horton and Miss A. (. 
Davies and by Prof. Horton and Miss D. B: 
respectively on the ionisation by electron collisions in 


the latter gas. It appears that there are two crit cal 
velocities of the electrons at which radiation from 
the atoms and ionisation occur respectively. In arcon 
these two phenomena occur at 11-5 and 15-1 volts, and 
in helium at 20-4 and 25-6 volts. The results are of 
great interest, but, as Dr. Goucher pointed out, their 
interpretation seems still open to question. 

The phenomena of novz were dealt with in 
papers by Mr. Stratton and Father Cortie. In 
former paper the types of spectra occurring in the 
course of the history of Nova Geminorum were 
described. _ The observed displacements of the 
spectral lines correspond with velocities reaching 
2x10° cm./sec., which are so large that electrical 
causes are suggested to explain them. Similar velo- 
cities were deduced from the observations on Nova 
Aquilz, and, after sketching the sequence of progres. 
sive changes occurring in the star, Father Corti 
concludei that a solar eruption in a giant star situated 
in a dark nebula would square with the observed 
spectral changes. 

In an interesting communication on the theor 
vision Sir Oliver Lodge put forward the suggestion 
that the retina may be found to contain atoms in such 
a condition of instability that impulses of the correct 
luminous frequency can excite them and cause the 
expulsion of electrons. A difficult but highly interest- 
ing experiment was suggested of trying to find in the 
retina chemical substances capable of emitting high- 
speed electrons when subjected to light. 

Prof. Eddington gave an account of the observa. 
tions which had been made at Principe during the 
solar eclipse. The main object in view was to observe 
the displacement (if any) of stars the light from which 
passed through the gravitational field of the sun. To 
establish the existence of such an effect and the deter. 
mination of its magnitude gives, as is well Icnown, 
a crucial test of the theory of gravitation enunci:ted 
by Einstein. Prof. Eddington explained that the ob- 
servations had been partially vitiated by the presence 
of clouds, but the plates already measured ‘ndi: ated 
the existence of a deflection intermediate between the 
two theoretically possible values 0-87” and 1-75". 
hoped that when the measurements were comp! 
the latter figure would prove to be verified. 
dentally, Prof. Eddington pointed out that the pre 
of clouds had resulted in a solar prominence 
photographed and its history followed in some ¢vtail. 
Some very striking photographs were shown. 

Following on this account Prof. Eddington opened 
the discussion on relativity, and referred again to the 
bending of the wave-front of light to be exnected 


of 


It should be possible to test experimental! 
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law, Which demands that the speed of light varies as 
1-22, where Q is the gravitational potential. He 
stowed that, whether Einstein’s solution of the 
problem be correct or not, it has, at any rate, given 
a new orientation to our ideas of space and time. Sir 
Cliver Lodge regarded the relativity theory of 1905 
as a supplement to Newtonian dynamics by the adop- 
tion of the factor (1—v*/c’) and its powers necessitated 
experimental results; but he did not consider this 
vendence of mass and length on velocity as entailing 

revolutionary changes of our ideas of space and 
time, or as rendering necessary the further complexi- 
ties of 1915. He compared the difficulties involved 
with the case of measuring temperature, defined in 
terms of a perfect gas, and made with gases which 
only approximate to this ideal state. Dr. Silberstein 
pointed out that Einstein’s theory of gravitation pre- 
dicts three verifiable phenomena, i.e. a shift of spec- 
tral lines, the bending of light round the sun, and 
the secular motion of the perihelion of a planet. In 
the neighbourhood of a radially svmmetric mass such 
as our sun, the line-element ds is given by 

ds? =(1 —-2M/c*r)c’dt? —(1 —2M/er) (dx? + dy? + ds"). 
The coefficient c*dt? gives by itself a lengthening of 
the period of oscillation for a terrestrial observer in 
the ratio (1+M/c*r): 1, demanding a shift of spectral 
lines of about oor A.U. Secondly, the path of rays 
of light is obtained by putting ds=o, and the first and 
second coefficients give jointly a bending which for 
ravs almost grazing the sun is 1-75”. Thirdly, Kep- 
lerian motion is predicted with a progressively moving 
perihelion, which in the case of Mercury turns out to 
be 43” per century. He directed attention to the fact 
that St. John’s results in 1917 showed no shift of 
the spectral lines, which in itself would overthrow 
the theory in question. Father Cortie pointed out 
that Campbell’s photographs taken in 1918 and 
measured by Curtis gave no trace of any displacement 
of the images of forty-three stars distributed irregu- 
larly round the sun. 

Amongst other papers read at the meeting may be 
mentioned an account by Sir Frederick Stupart of 
weather conditions in Alberta and a paper by Prof. 
Forsyth on Gauss’s theorem. 


} 
G 
1 





CHEMISTRY AT THE BRITISH 
ASSOCIATION. 


|? was perhaps only to be expected that the pro- 


gramme of the Chemical Section should be 
coloured by the four years of war through which we 
had just passed, but, though war chemistry took a 
prominent place, more academic subjects were not 
entirely relegated to the background. 

Some excellent summaries of work in different 
branches of chemistry during the war were given by 
various speakers. 

Sir William Pope spoke on the general subject of 
the position of chemistry in Germany and this country 
as a result of the war, and pointed out that while 
rerman chemical industries emerged from the war 

a strengthened position, ours remained much as 

were, and that we were faced with a great, 

mediate danger in a strong propagandist move- 

ient to rehabilitate the German chemist in the eyes 
the world. 

Brig.-Gen. Hartley described the development of 

mical warfare and the measures taken to counteract 

destructive effects by means of gas-masks, etc. 
his particular form of warfare is, perhaps, not so 
thuman as it is often regarded to be; for if it be 
ranted that human lives must be sacrificed and suf- 
ering endured to achieve military objectives, then such 
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objectives can often be attained by the use of gas 
attacks, lachrymatory shells, etc., with less loss of 
life and permanent injury than by the employment of 
high explosives. 

Col. C. D. Crozier reviewed the output and methods 
of manufacture of high explosives during the war, 
directing attention to the improvements in method 
and quality which took place as the exigencies of 
the military situation called for an ever-increasing 
output, and claimed that this result was due in no 
small part to the activities of the Inspection Depart- 
ment. 

Prof. Desch gave an excellent résumé of the metal- 
lurgical position in this country and the Central 
Empires, and showed how metallurgical considerations 
entered into the Franco-German Peace of 1571, and 
largely influenced the war and the territorial re- 
adjustments of the Peace Treaties. The necessities 
of war, if without any striking metallurgical develop- 
ments, have at any rate, so far as this Empire 
is concerned, doné much to stimulate the working 
within the Empire of locally produced ores, 
while fresh industries have arisen to smelt ores 
of metals hitherto imported from enemy  coun- 
tries. In Germany, as might have been expected, 
the study and use of substitutes for such metals as 
copper, nickel, and manganese have received close 
attention. 

A paper by Dr. M. W. Travers described the posi- 
tion of the glass trade after the war. Though much 
has been done to supply the demand for various kinds 
of glass in this country, Dr. Travers must un- 
doubtedly be written down as an optimist when he 
declares we can now supply from home-made stock 
all requirements of laboratory glass and glass for 
scientific purposes. We fancy few universities and 
schools would endorse his view, as most of them 
have great difficulty in supplying the requirements of 
their students. 

Prof. Boswell contributed a paper on some recent 
problems in  geo-chemistry. The  border-line of 
chemistry and geology presents problems of the 
greatest interest and value as regards the sources 
and supply of raw materials for chemical manufac- 
tures, and the necessity of finding fresh material or 
substitutes during the war has greatly stimulated geo- 
chemical research. Prof. Boswell reviewed the different 
problems created by war demands, and showed how 
geo-chemistry has developed our home supplies of 
materials formerly obtained from enemy countries. 

A short but interesting paper by Major E. R. 
Thomas on the work of an ammunition chemist in 
the field concluded the papers directly dealing with 
the war. Major Thomas, with improvised appliances 
and some Chinese coolies for labour, recovered up- 
wards of a ton daily of KNO, and pitch from con- 
demned ammunition. Major Thomas deserves the 
warmest praise for setting an example of economy 
and showing that so-called waste is really valuable 
material. 

Though not directly dealing with war chemistry, 4 
paper by Drs. Lowry and Perman on the equilibrium 
in the system ammonium nitrate—sodium chloride— 
sodium nitrate—ammonium chloride gave the results 
of much work conducted for war purposes. 

Several papers were contributed from H.M. Naval 
Cordite Factory at Holton Heath, dealing mainly with 
industrial bacteriological problems such as the pre- 
paration of acetone and industrial alcohol, though a 
few of them dealt with pure organic chemistry. 
Special mention must be made of the paper by Dr. 
A. C. Thavsen, which gave a capital review of 
different aspects of bacteriology outside medicine, and 
showed how large a field of investigation is open to 
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bacteriologists in a technical rather than a :micro- 
scopical sense, 

A discussion took place on the report of the Fuel 
Economy Committee. At nearly every recent meeting 
of the association a somewhat similar discussion has 
taken place, and though fuel economy is far more 
imperative now than it has ever been, and is most 


unpleasantly brought home to all of us by our local | 


Coai Controllers, it cannot be said that the discussions 
have been very constructive. 
field, they are disjointed, and while each speaker’s 


communication is of value in itself, the discussion as | 
One | 
wishes that the committee round the report of which | 


a whole somehow seems unreal and almost futile. 


the discussion centres were able to present definite 
propositions which, if approved after due discussion, 


could be sent through the council of the association | 


to the Government Department, or whomever else 
they concerned. They would be received with more 


of the importance due to them if thev came from the | 
Fuel economy, how- | 


ever, is so vast a subject that probably the com- | experimental conditions dark or pale lice can be reared 


British Association as a whole. 


mittee has scarcely had time yet to distil the essence 

from the great quantity of valuable material it is 
collecting. 

E. C. CC. Baly, Prof. A. 

R. Robinson wound up the meeting with 

three papers on pure chemistry of great interest, 

since they all dealt with the mechanism of chemical 

reaction. In these papers the writers discussed the 

molecular and other aspects of chemical reactivity. 

It is refreshing to find that the great demands of 


Lapworth, and 


war on the genius of chemists has not smothered the | 


efforts of those who seek to probe deep into the very 
fundamentals of the science. 

Mention must be’ made of a verv enjoyable and 
interesting excursion to the Naval Cordite Factory at 
Holton Heath. By kind invitation of the super- 
intendent, Capt. Desborough, eighty members of the 
Section were shown all over the factory, which in its 
completeness is second to none. 

In conclusion, it should be stated that the meetings 
of the Section were very well attended, and more 
enthusiasm was shown than for many vears past. 


ZOOLOGY AT THE BRITISH 
ASSOCIATION. 


ECTION D attracted a representative gathering 

of zoologists, ‘and the papers were the subject of 

much interesting discussion. The following is a sum- 
mary of the proceedings of the Section :— 

Mr. E. S. Goodrich, in a paper on phagocytosis and 
protozoa, stated that phagocytosis of living protozoa 
had rarely been observed in vertebrates. Invertebrates 
deal more successfully with protozoal parasites; the 
leucocytes cling together, surround and finally smother 
a parasite. This power of aggregation appears to be 
due to the fact that the floating leucocytes are 
provided, not with outstanding pseudopodia, but with 


delicate films of protoplasm ready to spread over any | 


foreign substance. It is the optical sections of these 
folded films which are usually figured as pseudopodia. 

Mr. E. Heron-Allen, for Mr. Earland and himself, 
directed attention at a joint meeting of Sections D 
and K (Botany) to some hitherto unemphasised modi- 
fications of growth in the life-history of Foraminifera. 


He exhibited slides showing the modifications brought | 


about by the cultivation of Foraminifera in hypertonic 
sea-water, the affinity of certain genera for gems as 
building material, and the power of selection of 
material exercised by certain species. 

Dr. A. C. Coles exhibited photomicrographs of 
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They range over a wide | " 
| a week or ten days and then put back into norma 


| ing, etc. 


| capitis 





Leptospira icterohaemorrhagiae—the organism of in- 
fective jaundice in man—from the kidney of local rats. 

Mr. A. T. Watson gave further details on the tube- 
building operations of the Polychete worm, Pectinaria 
koreni. 

Prof. E. W. MacBride described some further ex. 
periments on the artificial production of Echinus larvz 
with a double hydroceele. He stated that the optimum 
result was obtained when larve three days old were 
transferred from normal to hypertonic sea-water fo; 


sea-water, and he offered a tentative explanation. 
Prof. G. H. F. Nuttall gave a lecture on ‘ Lic 

and their Relation to Disease.” Commencing with 

the biology of Pediculus humanus, of which there are 


| two races—capitis, the head-louse, and corporis, thi 


body-louse—Prof. Nuttall described the mode of ovi- 
position, the development, hatching, moulting, fee 
The female lays 150 to 300 eggs, and unde; 
favourable conditions the life-cvcle from egg to egg 
is completed in sixteen to seventeen days. . Under 
at will according as they are raised on dark or light 
backgrounds respectively. Hermaphrodites in large 
number have been obtained by crossing the two races 
and corporis. After pointing out that lice 
transmit relapsing, typhus, and trench fevers, Prof. 
Nuttall described some of the methods of control on a 
large scale, e.g. hot-air disinfestors (Orr’s huts) and 
railway vans into which steam from a locomotive was 
introduced under pressure. 

Dr. E. Hindle traced the history of isolated pairs 
of body-lice and of their offspring raised through fiv 
generations. Out of sixty families, twenty-four were 


| mixed (composed of males and females), nineteen 


were female, thirteen male, and four crosses were 
sterile. The lice were all fed on the same individual 
and under similar conditions, and no explanation of 
the occurrence of the three sorts of families could be 
discovered. The proportion of females to males in the 
total number of adults raised to maturity agreed 
almost exactly with that occurring in Nature—6o per 
cent. females and 40 per cent. males. 

Dr. M. C. Grabham gave an account of the Argen- 
tine ant (Iridomermyx humilis) in Madeira. The ant 
was introduced twenty-seven years ago, but was only 
identified three vears later, when it had become firmly 
established. Coffee cultivation has been ruined and 
every sort of fruit-tree—citrus especially—which would 
support coccus or aphis has been almost entirely 
destroyed. Sugar-cane and bananas still exist, though 
badly attacked, but sweet potatoes have disappeared 
in many districts. Attention was directed to the 
methods of the ant in searching for food, and to the 
harmony in working, there being a singular absence 
of fighting when separate communities meet. The 
ant has few enemies, e.g. spiders and Pholcus. \ 
covering of powdered chalk on the basal part of thi 
trunk of a tree is a deterrent to the ant, and banding 
the trees with rags soaked in corrosive sublimate has 
also been found effective. Dr. Grabham suggested 
that our Colonies should be warned as to the ‘mport- 


| ance of this pest. 


Prof. Dendy delivered a lecture on ‘ Grain-pests 


| and the Storage of Wheat,” for the main points 


which the reader is referred to Nature for March 
last, p. 55. 

Before a joint meeting of Sections C (Geology) and 
D, Mr. C. Tate Regan spoke on the distribution of fresh- 


| water fishes, with special reference to the past hist 
| of continents. 
| physi—the dominant group of fresh-water fishes 
| took the view that they originated in Gondwana Lan: 


He dealt particularly with the Ostario- 


nd 
| 


in Cretaceous times, and that Australia and Mada- 
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guscar became isolated before these fishes could reach 
them. The severance of Africa from South America 
and from southern Asia probably left Characiformes 
and Pimelodidz in South America, Characiformes and 
Bagride in Africa, and Cypriniformes and Bagridz in 
southern Asia. At the end of the Cretaceous new 
land connections may have enabled the ancestors of 
the Catostomidz and Amiuridz to reach North 
America through eastern Asia. Isolation of the con- 
tinents during the Eocene helped the development of 
endemic types, and the union that followed in the 
Oligocene or Miocene probably gave Cyprinide to 
North America and a few Nearctic fishes to eastern 
Asia. 

Prof. MacBride and Mr. Gocdrich expressed some 
doubts as to the value of the evidence, on the zoo- 
logical side, for the existence of Gondwana Land, but 
Dr. D. H. Scott regarded the evidence afforded bv 
the Glossopteris flora as strongly in favour of the 
former existence of such a land area. Mr. D. M. S. 
Watson considered that the evidence from fossil plants, 
Pelecypoda, and vertebrates indicated a connection 
between Africa and America in Permian times, but 
whether this continued to the Cretaceous was doubtful. 

Dr. J. W. Evans did not agree with those who 
dwelt on the incompleteness of the evidence for the 
existence of Gondwana Land. He was inclined to 
look with favour on the view that the land-masses 
had not always held their present relative positions, 
e.g. Africa and South America may have been 
nearer together. The Falkland Islands show closer 
geological relationshin to Africa than to America. 

Mr. Tate Regan, in repvlving, reaffirmed his belief 
in the former existence of Gondwana Land. 

Before the same joint meeting Mr. D. M. S. Watson 
save a paper on ‘Paleontology and the Evolution 
Theory,” an account of which will be. given in the 
article upon the vroceedings of the Geological Section. 

Dr. Marie Lebour summarised the results of her 
investigations, extending over three seasons at Plv- 
mouth, on the food of larval and post-larval fishes. 
Most of the fish examined were from o-5 mm. to 
15 mm. in length. The greater portion of their food 
consists of Entomostraca; diatoms seem to be little 
eaten by voung fish except at a very early stage. 
Other unicellular organisms are rarely found in 
vouns fish, but the flounder uv to about to mm. in 
length was found to be feeding exclusively on the 
flagellate Phzeocvstis, but at about 11 mm. it changes 
to a diet of copepods. Larval molluscs, though often 
abundant in the plankton, are much more seldom 
found than Crustacea in voung fishes. The voung 
fishes thus select their food to a great extent. but that 
which is selected is generally common, and there is no 
indication of anv special migration on the part of the 
pelagic voungs in search of food. 

Mr. L. P. W. Renouf gave an account of the 
develonment of the Bute Laboratorv and Museum. 

T. H. Astiwortn. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

THE helpful paper, ‘‘On Lecturing with the Lan- 
tern,” by Prof. G. A. J. Cole, which appeared in the 
Journal of the Department of Agriculture and 
Technical Instruction for Ireland (vol. xix., No. 1), 
has been reprinted with the permission of the Depart- 
ment, and is now published as a pamphlet by Mr. 
T. H. Mason, Dame Street, Dublin. 

\pPLicaTIons for the Tyndall Mining Research Fund 
studentship are invited by the Roval Society. The 
studentship is for study and research on subjects 
relating to mining and the safety of miners, is of 
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about 35/. in value, and open to any British subject. 
Applications must reach the Assistant Secretary of 
the Royal Society not later than January 15, give 
particulars of the kind of research it is proposed 
to carry out, and where, and be accompanied by not 
more than two testimonials or references. 

YaLE UNIversity is offering two Theresa Seessel 
research fellowships for the promotion of original re- 
search in biological studies. Each fellowship will be 
of the value of 2o0o0l., and preference will be given to 
candidates who have obtained their doctorate and 
demonstrated their fitness to carry out successfully 
original research work of a high order. Applications, 
accompanied by reprints of scientific publications, 
letters of recommendation, and particulars of the 
problem proposed by the candidate for investigation, 
must be made before May 1 next to the Dean of the 
Graduate School, New Haven, Conn., U.S.A. 

TueE Association of Science Teachers has issued a 
list of science books which are suitable for use in 
schools. ‘That a compilation of this sort is a matter 
of some difficulty is doubtless the reason for its being 
so rarely attempted. The association has done well 
to risk imperfection so as to supply an obvious need. 
The list, which contains the names both of text-books 
for the use of pupils and of books of reference for the 
library shelf, is attractively printed and reasonably 
classified. It is to be regretted that biology (as dis- 
tinct from botanv) and astronomy find no place in the 
main divisions, despite the fact that Dr. Sophie 
Brvant, in her excellent foreword, directs attention to 
the desirability of these subjects in the early stages of 
a child’s training. The ‘t Book List (1919),’’ which we 
hope will become a periodical publication, may be 
obtained for 1s. td. from Miss F. Storr, hon. secretary 
of the association, 12 Angell Park Gardens, S.W.9. 


WE are used to large private benefactions for educa- 


tion and science in the United States, but the an- 
nouncement made in the Times of December 27 of 
a gift of 25,000,000l. for these purposes from Mr, 
John D. Rockefeller is really marvellous to those of 
us who know how little private generosity can be 
depended upon for like needs in our own country. 
The gift is divided into two equal parts of 12,500,000l. 
each to the General Education Board and to the 
Rockefeller Foundation. It is the largest sum of 
money ever given at one time to philanthropy, and 
it brings the total amount of Mr. Rockefeller’s dona- 
tions to 100,000,0001. The donation now announced 
is to be devoted to two purposes :—(1) To some plan 
of increasing the salaries of the teaching staffs of the 
colleges and universities of the United States; and 
(2) to the promotion of the objects of the Rockefeller 
Foundation, which are defined as the well-being of 
mankind throughout the world. The General Educa- 
tion Board was founded by Mr. Rockefeller in 1903, 
and the general purpose of the cornoration is “the 
promotion of éducation within the United States of 
America, without distinction of race, sex, or creed.” 
The principal funds of the board have been about 
a,000,000l., and grants amounting to about 400,000l. 
have been made annually to various institutions. It 
was only a couple of months ago that Mr. Rocke- 
feller added 2,5c0,0001. to his previous endowment of 
the Rockefeller Institute for Medical Research. This 
gift was to meet rapidly growing needs in the insti- 
tute’s many lines of research and also to make new 
knowledge available in the protection of the public 
health and in the improved treatment of disease and 
injurv. 

One of the notable features of the great struggle 
in which the nation has been engaged, and for which 
recruits were drawn from all classes of the United 
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Kingdom, was the eflort made, in camps 
home and abroad, to continue, however imperfectly as 
to means and methods, the education already gained, 
having regard to the fact that sooner or later large 
numbers of men would return to civil occupations and 
duties, and that it would be desirable, so far as time 
and circumstances permitted, that military service 
should offer opportunities of continued study. It is 
gratifying to observe that the Army of Occupation on 
the Rhine, which numbers 250,000 men, 
by the same spirit. The 222nd number of 
Cologne Post, a daily paper printed and published 
at Cologne in English for the Army of Occupation, 
and the 
journal (price gd., or 7 marks), both contain articles 
urging the vital importance of education, not only in 
its general and scientific aspects, but also as applied 
to the promotion of special phases of industry, of 
commerce, and of agriculture, with the view of fitting 
men for these several pursuits, 
taken at Cologne and other Rhine towns for effective 
instruction and training in the various subjects by the 
institution of laboratories, workshops, and field allot- 
ments. At Siegfried there was held recently an 
exhibition in which was displayed a great deal of 
good work, the results of training men who had 
previously learned no trade to become wage-earners 
of the best possible tvpe. 
clude educational facilities extending from the abso- 
lutely illiterate to the university graduate, but these 
articles are also remarkable for the point of view they 
express, namely, that the soldiers are urged on 
returning home to civilian life to 
children shall receive their due, 
think and to appreciate the beauties of life. 





SOCIETIES AND ACADEMIES. 


Lonpon. 

Royal Meteorological Society, 
Napier Shaw, president, in the chair—F. J. W. 
Whipple: The laws of approach to the geostrophic 
wind. The mode of transition from the winds near 
the surface of the earth to the general current at 
moderate heights has been discussed by various 
authors. In the present paper stress is laid on the 
geometrical aspect of the question. The term ‘“rela- 
tive wind velocity ’’ being used for the velocity which 
must be combined with the geostrophic wind velocity 
by vector addition to give the actual wind velocity at 
anv level, the laws of approach to the geostrophic 
wind are :—(1) The relative wind turns uniformly with 
increasing height; (2) the relative wind decreases with 
increasing height according to the exponential law; 
and (3) the actual wind at the surface and the relative 
wind there are inclined at 135°.—G. M. B. Dobson: 
Winds and temperature-gradients in the stratosphere. 
From the results of temperature observations by 
ballon-sondes, it can be shown that ‘the horizontal 
pressure-gradient, and therefore the wind velocity, 
should decrease rapidly on passing from the fropo- 
sphere to the stratosphere. Previously there had been 
little confirmation of this by actual observations. 
Seventy ascents recorded by the International Com- 
mission gave data for temperature, wind velocity, and 
wind direction to great heights. These showed that, 
almost without exception, winds of moderate or great 
velocity in the troposphere fall off very rapidly on 
entering the stratosphere, while the wind direction 
remained constant. On days with small pressure- 
gradients this effect was not usually found—a result 
which was to be expected, since the slope of the tropo- 
pause would then not necessarily be towards the low 
pressure. Horizontal pressure and  temperature- 
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gradients calculated for the observed winds on typic: 
days with moderate or large pressure-gradients sho\ 
that the pressure-gradient is suddenly reduced, an 
the temperatureé-gradient suddenly reversed, on enterin, 
the stratosphere. The temperature-gradients cal 
culated from the observed wind velocities are in goo! 
agreement with those deduced by Mr. H. Din 
from temperature and pressure observations.—Cap 
C, J. P. Cave: Quotations from the Diary of Samu 
Pepys on the weather. In this the author has co 
lected together all references to the weather fri 


| the “Diary,’’ using for this purpose Wheatley’s e 


tion. These amount to as many as 557 entries, a 
are arranged in chronological order. They form 


| brief comment on the general weather conditions p: 
| vailing from January, 


1660, to May, 1669. In a pr 
liminary essay the author summarises the princip 
weather events for each year. He points out th 


; | Pepys cannot claim to be considered as a meteor 
and describes the means | 


logist, and that his references to the weather are su 


| as anyone might make in writing a diary or in cor: 


spondence. He also states that Pepys’s memory { 
meteorological events was not always good, and | 
remarks on the worst or best weather he rememby 
must be taken with caution. 


EDINBURGH. 

Royal Society, November 3.—Prof. F. O. Bower, 
president, in the chair.—Capt. T. B. Franklin: The 
cooling of the soil at night, with special reference to 
late spring frosts. The aim of this investigation was 


| to obtain data on which predictions might be formed 
insist that their | 
and be trained to | 


as to the coming night temperature. Continuing a 
course of investigation, the author gives a formula 
whereby the minimum temperature on any cal: 
clear night may be known by about 5 p.m. on th 
A comparison of his results with 
the observed minimum soil temperatures on twenty) 
favourable nights between April and October, 1919, 
shows an average error of 0-3° C. only; it would thus 
appear that, under the weather conditions favourah|: 
to spring frosts, it is possible to forecast the occurrence 
of a frost with great exactness.—Sir Thomas Mui: 
Note on the determinant the matrix of which is th« 
sum of two circulant matrices.—G. F. Quilter: Note 
on and exhibition of photographs of appearances of 
mirage at Ingatestone. These photographs showed 
apparent pools of water in the street in which pillars 
appeared reflected at a distance of about a hundred 
vards. The photographs were interesting as follow- 
ing up a previous paper by Mr. Alex. G. Ramage com- 
municated to the society in 1918. 

December 1.—-Prof. F. O. Bower, president, in | 
chair.—Dr. R. Kidston and Prof. W. H. Lang: Old 
Red Sandstone plants showing structure from 
Rhynie Chert bed, Aberdeenshire. Part iii.: Ast 
oxylon Mackiei, Kidston and Lang. The four' 
vascular Cryptogam found in the silicified peat-! 
at Rhynie, the age of which is not younger than | 
middle Old Red Sandstone of Scotland, was a larg 
and more complex plant than Rhynia Gwyn 
Vaughani, R. major, and Hornea Lignieri, descril 
in the earlier papers of this series. It has been nan 
Asteroxylon Mackiei after Dr. Mackie, the origi 
discoverer of the chert-bed. The remains of Ast:'- 
oxylon are abundant, though fragmentary, and gi 
with more or less certainty, a fairly complete kn 
ledge of the plant. 

December 8 and 9.—Prof. W. Peddie, vice-preside: 
in the chair.—Prof. R. A. Sampson: (1) Newton’ 
views on gravitation and their subsequent history. | 
The theory of Einstein and its observational tests. 
the second address, by the kindness of Sir Frank Dyso' 


| the Greenwich photographs taken at the expedition 
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ral, Brazil, were exhibited, and the method of 

asurement and agreement obtained were explained. 

was pointed out that the first success of Einstein’s 
xory was to explain completely a long-outstanding 
discrepancy in connection with the orbit of Mercury. 
O! the two other tests, which were in the form of 

dictions, one, that gravity would modify the solar 
spectrum, had not been verified, while the second, 
that light from a star passing near the sun would be 
deviated, had been verified. The general processes by 
which Einstein derived this formula carried no assur- 
ance that the results would describe Nature, and the 
theory must rest upon such tests as he himself has 
proposed for it. From this point of view, though it 
shows its changes only in minute remote phenomena, 
its claims are too vast to be settled in a short time. 


Paris. 

\cademy of Sciences, December 1, 
Guignard in the chair.—P. A. Dangeard ; 
tinction of the chondriome into vacuome, 
and spherome.—The Prince of Monaco: The oceano- 
graphic study of the Mediterranean. An account of 
an international conference held at Madrid on Novem- 
ber 17 last, at which France, Italy, Spain, — 
Monaco, Egypt, and Tunis were represented. —G., A. 
Boulenger: The distribution in Africa of the ar 
sub-genus Labeobarbus.—G, Bouligand: The problem 
of Dirichlet for an infinite domain.—R. Soreau: Ex- 
perimental laws of the ‘variations of barometric pres- 
sure and of the specific gravity of air with altitude. 
From forty series of observations with sounding bal- 
loons, carried out in 1912 at Trappes, Uccle, Stras- 
burg, Hamburg, Munich, Pavia, and Vienna at 
heights up to 23 km., formule are deduced giving the 
pressure and density as functions of the altitude. 
H. Godard: Observation of Finlay’s periodic comet 
(1919e) made at the Bordeaux Observatory with the 
38-cm. equatorial. Position of comet and comparison 
star given for November 25.—M. Auric: The cycle 
of eclipses. The ratio l/d is —, in continued 
fractions, the fifth of which, vas known to the 
Chaldeans as the Saros cycle ; tts error is 0-036 day 
in 18 years. The fraction #294 is in error by only 
day in 365-4 years.—G. Sagnac: The direct 
comparison of the two simultaneous mechanical 
systems of radiation. Method of showing the transla- 
tion of the earth.—S. Procopiu: Layers of metal, of 
minimum thickness, measured by their electromotive 
force.—H. Abraham, E. Bloch, and L. Bloch: The 
ultra-rapid kinematograph. The film is moved con- 
tinuously and the object illuminated by electric sparks. 
With the arrangement described and figured, upwards 
of twenty thousand photographs per second can be 
taken on the film.—G. A. Hemsalech: The spectra 
emitted by the red fringe and luminous vapour in the 
neighbourhood of a plate of incandescent graphite.— 
C. Staehling: The radio-activity of uranium. An 
account of some experiments undertaken in an attempt 
to split up uranium into uranium I, and uranium II. 
The attempt at separation was unsuccessful, but some 
$ the phenomena described do not appear to be simply 

plained by the current theories of radio-activity.- 
C. Claude: The synthesis of ammonia at very high 
pressures. The results of a series of experiments on 
the formation of ammonia from its elements in 
presence of a catalyst at pressures varying between 
200 and 1000 atmospheres and at temperatures be- 
tween 536° C. and 740° C. are given graphically. At 
1000 atmospheres and 536° C. the percentage of 
ammonia in the mixture amounts to 41 per cent. 
3 ving regard to the reaction velocity as well as 
ield, the zone of utilisable temperature is between 
° C. and 7oo~ C. The vield per gram of catalyst 
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per hour is much higher than that obtained in German 
works.—L,. Guillet: The transformation undergone by 
certain aluminium alloys. It was shown about twenty 
vears ago that certain alloys of aluminium with iron, 
manganese, and nickel rapidly fell to powder on ex- 
posure to air. This phenomenon has been further 
investigated, and it is found that the change in the 
aluminium-manganese alloy is due to an allotropic 
modification, whilst the aluminium-antimony alloy 
oxidises in moist air. The iron and nickel alloys did 
not change, and it is probable that some unknown 
impurity was the cause of the falling to powder 
observed in the earlier experiments.—P. Dejean: The 
critical points of self-tempering steels.—A. Kling, 
D. Florentin, A. Lassieur, and R. Schmutz: The pre- 
paration of chloromethylchloroformates. The exist- 
ence of monochloromethyl- and dichloromethyl-chloro- 
formates is proved and methods for their preparation 
are described.—L. Moret: The discovery of lacustral 
Eocene beds at the Roc de Chére (Lake of Annecy) 

L. Mercier and C. Lebailly: Primitive cancer of the 
pancreas and giant cells in mice._-P. Bugnon: The 
use of commercial inks in plant histology. Some 
commercial inks of French manufacture can be em- 
ploved with advantage as histological stains. Two 
formule for triple stains are given in which ink is 
one of the constituent dyes.—J. Offmer: Phyto- 
geographical remarks on the massifs of Vercors and 
Dévoluy.—M. Baudouin: The fibula of a newly born 
infant of the Polished Stone period, and consequences 
in anatomical philosophy. The faces of the bone are 
smooth and free from the grooving found in the 
Neolithic adult. The grooves are therefore acquired, 
being due to special muscular actions depending 
on the mode of walking of these prehistoric men. 

MM. G. Bertrand, Brocq-Rousseu, and Dassonville : 
The influence of temperature and other physical 
agents on the insecticidal power of chloropicrin. 
When using chloropicrin against insects the intensity 
of the light and the hvgrometric state of the air need 
not be taken into account; the temperature, however, 
is of importance; the higher the temperature, the 
more rapid is the destruction of the insects.—-T. 
Kabéshima: Experimental researches on preventiv: 
vaccination against the dvsentery bacillus of Shiga». 


CALCUTTA. 

Asiatic Society of Bengal, December 3, 1919.—Dr. 
Annandale: A loom used by the Gaodar herdsmen of 
Seistan. The loom, though of very simple structure, 
seems to be degenerate rather than primitive, its 
peculiarities depending not so much on lack of skill 
in its makers as on lack of proper materials, notably 
wood.—V. H. Jackson and A. T. Mukerjee: Improve- 
ments in measurements with quadrant electrometers. 
Part ii. Simplified arrangements for accurate and 
continuous work. During most months in the vear 
accurate measurements with sensitive quadrant electro- 
meters cannot be made in India without special pre- 
cautions, owing to the high temperature and humidity. 
In continuation of earlier work the authors have now 
considerably simplified the arrangements for accurate 
and continuous work.—V. H. Jackson and A. T. 
Mukerjee: The utility of desiccants in electrostatic 
measurements. The authors have tested the relative 
efficiency of the various desiccants used in electrostatic 
measurements under strictly uniform conditions, using 
Dolezalek electrometers with the arrangements 
described in the previous paper. Calcium chloride has 
been found quite unsatisfactory, metallic sodium (ex- 
tensively used in Germany) and phosphorus pentoxide 
worse than useless, and quicklime only temporary in 
its effect. Strong sulphuric acid is the only satisfac- 
torv desiccant for this purpose. 
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DIARY OF - SOCIETIES. 


THURSDAY, Tanuary t. 

Rovai. InstiruTION OF GREAT BRITAIN, at 3.—Prof. W. H. Bragg: The 

World of Sound : Sound and Music (Christmas Lectures). 
FRIDAY, JANvuary 2. 

Rovat GroGrarnicaL Sociery (at Aolian Hall), at 3.30.—Miss Hilda 
Bowser : A Visit to the Diamond Mountain in Korea (Christmas Lecture 
to Young People). 

Rovat Society or Arts (Indian Section), at 4.30.—A. P. Morris: 
Burmese Village Industries: Their Present State oan Possible Develop- 
ment. 

Junior INstiTUTION OF ENGINEERS, at 7.30.—A. V. Sims: 
Electric Weighing Machines, as used with Machine Packers. § 

SATURDAY, JANvARY 3. 
Rovav InstiruTion oF Great BrivAaln, at 3.—Prof. W. H. Bragg :JThe 
4. World of Sound : Sounds of the Country (Christmas Lectures). 


MONDAY, January 5 

British PsycuoLoeicat Society (Education Section) (in Mathematics 
Theatre, University College), at 2.30.—Dr. P. B. Ballard : The Develop- 
ment of Mental Tests. 

Rovat InsTiTuTEe OF BritisH ARCHITECTS, at 8. 

Society or CHEMICAL INDUSTRY (at Chemical Society), at 8.—E. V. Evans: 
The Natural and Acquired Facilities Existing in the Occupied Area of 
Germany for the Manufacture of Chemical Products—the Outstanding 
Impressions resulting from an Inspection of Chemical Works in that 
Area, and a Consideration of the General Position in the Light of more 
Recent Developments in this Country.—Dr. G. S. Walpoie: The Col- 
lective Effort of German Chemistry Industry. 

Rova. GEoGRarHIcat Soctety (at -Eolian Hall), at 8.30.—Prof. J. W. 
Gregory : The African Rift Valleys. 

TUESDAY, January 6. 

Roya. Institution oF GREAT BRITAIN, at 3.—Prof. W. H. 
The World of Sound: Sounds of the Town (Christmas Lectures). 
Royat Puorocraruic Society (Technical Meeting), at 7.—Dr. 
Rodman: The X-Rays approached from the Popular Standpoint. 

R6NTGEN Society (at Medical Society of London), at 8.15. 

WEDNESDAY, JaNvarRY 7. 

Rovat Society or Arrs, at 3.—L. Pendred: Railways and Engines 
(Juvenile Lecture). 

Puysicat Society or Lonpon (at Exhibition of Apparatus, in conjunction 
with the Optical Society, at the Imperial College of Science), at 4.— 
Prof. Rankine: The Use of Light in the Transmission and Reproduction 
of Speech ; at 8.—Prof. F. J. Cheshire: Some Polarisation Experiments. 

GroLocicaL Society oF Lonpon, at 5.30.—S. S. Buckman: Jurassic 
Chronology: I. Lias. Supplement I. West England Strata.—F. J. 
North: Syringothy ris, Winchell, and Certain Carboniferous Brachiopoda 
referred to Spiriferina. 

— Society or Mepicine (Surgery, Subsection of Proctology), at 

.30.—Dr. W. M. Telling and Others: Diverticulitis. 

micas. AERONAUTICAL SocteTy (at Royal Society of Arts), at 8. 

INSTITUTION oF AUTOMOBILE ENGINEERS (at Institution of Mechanical 
Engineers), at 8.—Lt.-Col. D. J. Smith; Producer Gas for Motor 
Vehicles. 


Automatic 


Bragg 
G. H. 


THURSDAY, Janvary 8. 


Rovat Institution oF GREAT Brirain. at 3.—Prof. W. H. Bragg: 
The World of Sound : Sounds of the Sea (Christmas Lectures). 
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Puysicat Society or Lonvon (at Exhibitvon of Apparatus, in conjuncti 
with the Optical Society, at the Imperial College of Science), at 4. 
Prof. F. J. Cheshire: Some Polarisation Experiments; at 8.—Pr 
Rankine: The Use of Light in the Transmission and Reproduction 
Speech. 

Insti TUTION OF ELECTRICAL ENGINEERS (at Institution of Civil Engineer: 
at 6.—J. Shepherd: Failures of Turbo-Generators and Suggestions fi 
Improvements. 

OptTicaL Society, at 7.30. 

INSTITUTION OF AUTOMOBILE ENGINEERS (at 28 Victoria Street), at 8.— 
T. Clarkson: Steam Vehicles. 


FRIDAY, JANUARY 9. 

RovaL ASTRONOMICAL SOCIETY, at 5. 

MALACOLOGICAL SocteTY oF Lonpon (at the Linnean Society), at 6. 
Dr. S. S. Berry: A New Species of Mitra from California. ae, A. | 
Boycott : Local Variation in Size of Clausilia éidentata and Ena obscura 
—H.C. Fulton: Molluscan Notes, IV. 

SATURDAY, Janvary 10. 

Rovat Institution oF Great Britain, at 3.—Prof. W. H. 

The World of Sound : Sound in War (Christmas Lectures). 


Bragg 
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